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EDITORIALS 


Respect 


Ww: are hearing and reading a good deal 
about postoperative infections and the 
various possible sources of contamination. It 
is important that we continually critically 
review our technics, habits and beliefs so as 
to reduce the likelihood of such complications 
with their increased morbidity and mortality. 
The surgeon should be most critical of his 
own technics and those of his associates. We 
must practice and teach respect for the skin. 
The skin is a wonderful creation that is a pro- 
tective, defensive covering, aiding in the tem- 
perature control of the body and in excretions. 
If treated and handled gently its defensive 
and reparative mechanisms will respond, giving 
good results. 

The surface and crypts of the skin may 
harbor microorganisms dangerous to the host 
and to others contacted. Thorough cleansing 
of the hands before examining patients or 
changing dressings is elementary but too often 
disregarded. The hands of all attending the 
sick may be the greatest hazard the patient 
encounters in the hospital. 

Subcutaneous, intramuscular and intrave- 
nous injections are important avenues of drug 
and fluid administration. Disastrous infections 
have and may occur if preparation of the skin 
of the recipient and administrator are neglected 
prior to injection. Each injection carries a 
risk. Too many indicated and unnecessary 
injections are badly given. 

In the operating room cleansing of the hands 
of the surgical team and the operative area, 


the Skin 


even though routine, must be well done. When 
well cleaned the skin is only clean, never sterile. 
The skin of the operative area should not be 
handled and palpated unless the operator 
plans to change his gloves before entering the 
deeper layers or body cavities. The skin edges 
of the wound and the exposed clean surface 
must be well covered throughout the surgical 
procedure and the edges again exposed at the 
time the skin is closed. When carefully pro- 
tected the sutures and ligatures will not drag 
along the exposed skin edges and carry or- 
ganisms into the depths of the wound, nor will 
the operator continually be handling poten- 
tially contaminated instruments that are 
allowed to rest on exposed skin. 

Fine ligatures and sutures are of excellent 
quality today, and their use greatly aids in 
lessening the amount of foreign material left 
in the wound. The skin edges approximated 
accurately without constriction or strangula- 
tion, with the aid of fine suture material, will 
give excellent results and minimal cause for 
wound infections. Heavy suture material for 
the skin should be of historic interest only. 

Antibiotics and chemotherapy are great 
aids when needed but should never replace the 
confidence developed in fundamental surgical 
principles. Respecting the skin is basic whether 
the patient’s condition is medical or surgical, 
and the surgeon particularly should practice 
and teach it. 

H. m.p., 
Chicago, Illinois 
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Adrenocortical Hyperfunction—Surgical 
Consideration 


HE adrenal glands have long been the 
yeni of much interest and speculation. 
Over a century ago Addison described the 
clinical picture of adrenal insufficiency which 
has since become known as Addison’s disease. 

In 1932 Cushing described an interesting 
syndrome which he had observed in several 
patients and postulated that this particular 
endocrine picture was related to basophilic 
adenomas of the anterior lobe of the pituitary. 
Subsequently, however, Kepler postulated 
that the adrenal cortex was probably the 
source of the primary disorder in Cushing’s 
disease. This concept was confirmed by the 
observations of Albright and Cope. Adreno- 
cortical hyperfunction became a _ recognized 
but poorly understood clinical entity. 

During the same period occasional cases 
with bizarre clinical pictures were described 
in which adrenal cortical tumors were found. 
These functioning cortical tumors served 
as bits of the puzzle in unfolding the com- 
plex and dynamic influences of the adrenal 
glands upon the human body in health and 
disease. 

In 1949 Hench et al. reported their classic 
work with the clinical use of cortisone or com- 
pound E in rheumatic fever, and for the first 
time a potent adrenocortical hormone was 
available for clinical use, both therapeutically 
as well as experimentally. In the past ten 
years many more parts of the puzzle have been 
fitted together but still many gaps exist and 
many new concepts require further experience 
and modification before the fields of adrenal 
surgery and physiology reach the ultimate 
stage of maturity and usefulness. 

At least twenty-eight different adreno- 
cortical steroids have been isolated and chemi- 
cally identified by Kendall and his associates, 
and Reichstein. Their effects are varied and in 
many cases overlapping, so that the exact 
role each plays in the pathology of adreno- 
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cortical disease is not yet clear. The tota 
effect of the adrenal cortex, however, is to s 
stimulate or alter the metabolism of the 
individual cells that adjustments may be mad« 
for varying external environments. The various 
effects include increasing or decreasing the 
intracellular water space, altering permeabilit) 
of the membrane and altering the pattern o/ 
serum and cellular electrolytes. 

With disease of the adrenal cortex, profounc 
changes may occur. Thus with Addison’: 
disease there is amenorrhea, sterility and 
loss of libido and secondary sexual char 
acteristics. With certain hyperfunctioning con- 
ditions of the adrenal cortex, masculinization 
of the female occurs with hypertrophy of the 
clitoris, hirsutism and development of typical 
masculine stature. With other hyperfunction- 
ing adrenocortical states, hypokalemia and 
hypernatremia occur with profound mental 
changes, and abnormal fat deposits, hyper- 
tension, diabetes, muscle wasting and osteo- 
porosis are common. 

The pathologic conditions found in the 
adrenal gland in cases of hyperfunction of the 
adrenal cortex may be varied. Both benign and 
malignant tumors may occur, and functional 
hyperplasia is common. Cortical tumors ma) 
manifest themselves as benign adenomas, 
either single or multiple, or as adenocarcinoma 
which metastasizes freely. Hyperplasia, on the 
other hand, is manifested predominantly by a 
gross picture of an enlarged, thickened adrenal! 
gland but is not characterized histologically) 
by any marked change. Thus the diagnosis o! 
adrenocortical hyperplasia is predominantly a 
clinical one and is not supported by any find- 
ings of the pathologist on examining resected 
tissue. 

The diagnosis of adrenocortical hyperfunc- 
tion requires the judgment of the experienced 
endocrinologist. The diagnosis is established 
upon the basis of the clinical features which 
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Editorial 


re characteristic of adrenocortical disease 
us increased excretion of the 17-ketosteroids 
id particularly the fractionation of the 
wrticosteroids. Serum electrolyte studies and 
rious provocative tests using cortisone and 
CTH all play a role in establishing the clinical 
‘agnosis of adrenocortical hyperfunction. It is 
aperative that a clear-cut diagnosis of hyper- 
nction of the adrenal cortex be made prior to 
irgery if intelligent therapy is to ensue. 
Past experience reveals that 20 per cent of 
itients with clear-cut adrenocortical hyper- 
inction have an adrenal tumor, and 80 per 
nt of the patients will exhibit only adreno- 
yrtical hyperplasia. Thus, the all too common 
ractice of exploration of the adrenals, looking 
yr a tumor and abandoning surgical therapy if 
» tumor is found, must be rejected. It is 
icreasingly apparent that the obligation of 
he surgeon in the treatment of adrenocortical 
hyperfunction is identical to that of the surgeon 
n the treatment of hyperfunction of the thyroid 
‘and, namely, resection of hyperfunctioning 
tissue whether neoplastic or hyperplastic. Cope 
has clearly defined this position as follows: 
“The disease is one of overactivity of the 
adrenal cortex, much as Graves’ disease mani- 
fests itself by overactivity of the thyroid 
gland. The anterior pituitary gland appears to 
bear much the same relation to both diseases. 
. . . When the disease is caused by a tumor of 
the adrenal gland the problem is complete 
removal of the tumor, leaving the contralateral 
uninvolved gland. ... To achieve a con- 
sistent, therapeutic result in the hyperplasias 


it has been found necessary to remove at least 
go per cent of the adrenocortical tissue.” 
There is an increasing tendency to look with 
suspicion upon all patients who manifest some 
of the clinical features of Cushing’s syndrome 
as possible cases of adrenocortical hyper- 
function. Dockerty has succinctly emphasized 
the significance of hirsutism in the diagnosis of 
adrenocortical hyperfunction by stating that 
of a thousand hairy women, 100 will have 
diabetes; ten, hypertension; five, Cushing’s syn- 
drome: four due to adrenocortical hyperplasia 
and one due to adrenocortical tumor. The deci- 
sion as to which fat, hairy women are indeed 
suffering from adrenocortical hyperfunction and 
which patients have no adrenocortical disease 
at all must be based upon the sound judgment 
of an experienced endocrinologist after weigh- 
ing all the clinical features of the case and the 
confirmatory laboratory evidence. Thus, the 
surgical decision as to which patients should 
undergo adrenal resection must be based upon 
the combined advices of a reliable laboratory 
and an experienced endocrinologist. To attempt 
to alleviate obesity, hirsutism and perhaps 
even mild hypertension by radical adrenal 
resection in the absence of confirmatory 
evidence of adrenocortical hyperfunction will 
ultimately lead to disaster and can only be 
condemned. 
Dona.p B. BuTLER, M.D., 
Baylor University College of Medicine 
and the University of Texas Postgraduate 
School of Medicine, 


Houston, Texas 
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Islet Cell Tumors of the Pancreas and 


Hyperinsulinism 


FRANK A. RoGeErs, M.D., Whittier, California 


From the Department of Surgery, College of Medical 
Evangelists, School of Medicine, Los Angeles, California. 
~~ dramatic effects of hyperinsulinism 

produced by a functioning islet cell tumor 
of the pancreas have been recognized for over 
thirty years. The variety of symptoms pro- 
duced by hyperinsulinism has led to many 
errors in diagnosis. Even when the syndrome 
has been recognized as recurrent episodes of 
hypoglycemia, there still appears to be wide- 
spread difficulty in reaching a clear-cut 
diagnosis of organic hyperinsulinism due to 
islet cell tumor. Patients with potentially 
curable tumors have been observed on medical 
management or analyzed on psychiatric wards 
until severe or irreversible damage to the 
central nervous system has occurred or a 
fatality has resulted from recurrent, profound 
hypoglycemia. 

In this paper seventeen cases are reported of 
hyperinsulinism caused by functioning islet cell 
tumors from the records of the Los Angeles 
County General Hospital. A summary of 
information pertinent to functioning islet cell 
tumors is made, and diagnostic criteria which 
aid in ruling out other causes of hyperinsulinism 
are discussed. 


HISTORY 


Pancreatic islets were described first by 
Langerhans [39] when he was a medical student 
in 1869. The islets were named after him by 
Laguesse [37] in 1893. Nicholls [47] described an 
adenoma arising from islet cell tissue in 1902. 
Based on the observation made by Banting and 
Best [4] on the hypoglycemic effects of insulin, 
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(1921), Gibson and Larrimer [20] correctly 
interpreted signs and symptoms in patients to 
be those of insulin reactions. Later, in 1924, 
Harris [29] postulated the new clinical entity of 
“‘hyperinsulinism” and reported five cases with 
hypoglycemic episodes. The following year 
Lang [38] found multiple adenomas of the 
pancreas, and by 1926 Warren [56] had col- 
lected sixteen cases of adenoma of the islets of 
the pancreas and added four more of his own. 

In 1927 W. J. Mayo became the first to 
operate upon a patient with functioning islet 
cell tissue. This case was reported by Wilder 
and his co-workers [63] as a case of islet cell 
carcinoma. They were able to demonstrate 
clearly the relationship between the hypogly- 
cemia and the islet cell tumor found at opera- 
tion. Graham is credited with the first surgical 
cure of hyperinsulinism caused by an islet cell 
tumor in a case reported in 1929 by Howland 
et al. [33]. By 1935 Whipple and Frantz [67] had 
collected seventy-five cases of hyperinsulinism 
from the literature. In sixty-two of these a 
tumor was found either at surgery or necropsy. 
Table 1 summarizes some key dates of interest 
historically. 


INCIDENCE 


The incidence of islet cell tumors varies 
widely with different reports, some of which are 
listed in Table 1. Campbell, Graham and 
Robinson [9] stated that the incidence of islet 
cell tumors was one in 8,000 autopsies, and that 
20 per cent would be associated with hyper- 
insulinism. Papenheimer found five islet cell 
adenomas in 4,000 cases studied at necropsy. 


TABLE I 
HISTORY OF ISLET CELL TUMORS OF PANCREAS 


Islet Cell Tumors of Pancreas and Hyperinsulinism 


369 Langerhans first identified islet cells 

93 Laguesse named the cells “islets of Langerhans” 

02 Nichols described the first islet adenoma 

21 Banting and Best observed the hypoglycemic 
effects of insulin 

24 Harris postulated “hyperinsulinism” 

27 W. J. Mayo performed the first surgery on a 
functioning tumor 

29 Graham achieved the first surgical cure 

34 Whipple and Frantz collected seventy-five cases 

30 Howard, Moss and Rhoads reported a collective 
review of 398 cases 


t the Mayo Clinic Lopez-Kruger and Dockerty 
o] reviewed 10,314 necropsies and found one 
let cell tumor to each 234 necropsies. When 
1e pancreas is examined carefully a higher 
icidence will be found. Pease [48] found eight 
tumors in 500 glands studied, an incidence of 
ne in sixty-three. This is in contrast to a report 
by Winters, Gottardo and McNealy [64] who 
were unable to record a single islet cell tumor 
in a study of 14,000 necropsies at the Cook 
County Hospital. Seventeen patients with 
functioning islet cell tumors were treated at the 
Los Angeles County General Hospital over the 
past twenty-five years. Twelve patients have 
been treated since 1949, suggesting that in 
earlier years many such cases were unrecog- 
nized. These histories are summarized in 
lable 111. 

In the most comprehensive study of islet cell 
adenomas to date, Howard, Moss and Rhoads 
[32] summarized collective data on 398 cases in 
1950. This study included both benign and 
malignant functioning tumors. 


CHARACTERISTICS OF ISLET CELL TUMORS 


Age and Sex. Approximately the same num- 
ber of tumors are found in men and women. 
Studies have varied greatly as to average ages 
for patients with islet cell tumors. The Mayo 
Clinic group, as reported by Lopez-Kruger and 
Dockerty, revealed the average age of those 
patients with non-functioning adenomas to be 
fifty-five years. In this same group those with 
functioning adenomas averaged forty-one years 
of age, while an age average of 34.6 was noted 
for patients having metastasizing islet cell 
carcinomas. 

Of nineteen cases of islet cell adenomas 
producing hypoglycemia reported from the 
Lahey Clinic [45], there were fourteen females 


TABLE 11 
INCIDENCE OF ISLET CELL TUMORS 
Source No. of Cases 
Cook County Hospital....... © (in 14,000 necropsies) 
Papenheimer................| 1 (in 800 necropsies) 
1 (in 234 necropsies) 
1 (in 63 necronsies) 
Los Angeles County General 
Hospital (25-yr. period)... .| 27* 


* Seventeen functioning, ten non-functioning. 


and five males. Seventeen of these patients were 
over the age of thirty. Campbell and co-workers 
[9] have stated that go per cent of patients with 
hyperinsulinism are under the age of thirty and 
that these tumors rarely occur in persons over 
the age of sixty. 

In the present series there were nine males 
and eight females ranging in age from fourteen 
to seventy-nine. Seven patients with carcinoma 
had an average age of sixty years. The two 
youngest were fourteen and sixteen year old 
girls. Two others in the group were each 
twenty-three years of age. In the comparable 
Lahey Clinic group there was one patient in the 
second decade and one in the third. The oldest 
was fifty-eight. In the collective review by 
Howard et al. [32] fourteen cases of hyper- 
insulinism in childhood and infancy are 
classified, the majority being due to benign 
adenomas. Two of these were apparently cases 
of idiopathic spontaneous hypoglycemias of 
infancy. 

Pathology. The islets of Langerhans arise 
from duct epithelium and occur in greater 
numbers in the tail and body of the pancreas 
than in the head. The majority of benign tumors 
of the pancreas are islet cell adenomas. Islet 
cell tissue, which by proliferation causes the 
clinical syndrome of hyperinsulinism, has been 
classed four ways pathologically by Lopez- 
Kruger and Dockerty [40]: (1) benign adeno- 
mas, 70 per cent; (2) islet cell adenomatosis, 
2 per cent; (3) cytologically malignant but not 
metastasizing islet cell tumors, 20 per cent; and 
(4) metastasizing islet cell carcinomas, 8 per 
cent. 

Although hypoglycemia has been observed 
clinically in patients in whom only a generalized 
hyperplasia or hypertrophy of the islet cell 
tissue has been present without any neoplastic 
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TABLE III 
SUMMARY OF FUNCTIONING, ISLET CELL TUMORS 


Lowest Blood] | 
Case | Age (yr.), Single or Location } 
No. | Race, Sex} ~ (mg ns ) Multiple | of Tumor ‘ 8: 

% 


Operation Result 


| 
| 


40,W,F 


52,W,F 


23,W,M | 


61,W,M 


51,W,F 


71,W,M | 


| 58,W,M | 


60,W,M 


66,W,F 


| 45,W,M 
31,N,F 
60,W,M 


23,W,M 


16,W,F 


14,W,F 


79,W,F 


Less than 50 


28 


37 


70 (on intra- 
venous 
glucose) 


Multiple 


Single 


Single 


Single 
Single 
Single 
| 
Single 
Single 


Single 


Single 


Single 
Single 
Single 


Single 


Single 


Single 


Probably 


single 


Body and 
tail 


Head 


Inferior 
border of 
body, 
three- 
fourths free 

Inferior 
border of 
body 

Junction of 
body and 
tail 

Posterior 
aspect be- 
tween head | 
and body 


Head | 


Body 


Superior 
margin at 
junction of 
body and 
tail 

Postero- 
inferior 
border of 
head 

Tail 


Body 


Body 


Body 


Head 


Body 


Mass in 
pancreas 


(1) “Small nodule 


| (2) 3 by 2 by 1 cm. 


(3) Diffuse hyper- 
trophy of all islet 
cell tissue 

Walnut-sized 


2.5 by 2.0 cm. 


Marble-sized 


Icm. 


Golf ball-sized 


Large mass 


Large mass 


4mm. 


3 by 2 by 1.5 cm. 


Large mass 


3 by 4cm. 


4 by 3 by 3 cm. 


7.5 gm. 
3 by 2.5 by 1.5 


” 


cm. 


Probable islet 
cell adenocar- 
cinoma 


| Benign 

| adenoma 

| Benign 
adenoma 


Benign 
adenoma 


| Benign 
adenoma 


Islet cell adeno- | 
| carcinoma with 
| metastases 


| 
Islet cell adeno- | 
carcinoma with} 
metastases 
Islet cell adeno- 
carcinoma with 
metastases 
Benign 
adenoma 


Benign 
adenoma 


Islet cell adeno- 
carcinoma 


Benign 
adenoma 


Islet cell adeno- 
carcinoma 


Benign | 
adenoma 


Benign 
adenoma 


Benign 
adenoma 

Islet cell adeno- 
carcinoma with 
metastases 


Exploration only, 


“ 


pancreas nor- 
mal” 


| Excision 


Partial pancrea- 
tomies in Feb. 
and Mar. 1942 


| Excision 


| Excision 


Biopsy of pan- 
creas and liver 


Biopsy of 
pancreas 


Exploration and 
biopsy 


Excision 


Excision 


Biopsy of pan- 
creas and liver 
Wedge excision 


Autopsy 


Autopsy 


Autopsy 


Excision 


Biopsy of 
pancreas 


Died in shock 
first postopera- 
tive day 


Cured, 12 yr. 
follow up 
Died with con- 
tinued convul- 
sions 20 mo. 
postoperatively 


Cured, 10 yr. 
follow up 


Cured, 14 yr. 
follow up 


Died seventh 
postoperative 
day 


Died 15 mo. 
postoperatively 


Died 9 mo. 
postoperatively 


Died twenty- 
seventh post- 
operative day 
of fibrosarcoma 
of lung 

| Cured, 7 yr. 
follow up 


Died 3 mo. post- 
operatively of 
metastases 

Died immedi- 
ately postop- 
eratively 

Died in coma 
following 
convulsion 

Died after epi- 
leptiform sei- 
zures, decerebrat« 
and in coma; 
brother had islet 
cell tumor 

Died with ex- 
tensor rigidity 
in coma 

Cured, 3 yr. 
follow up. 

Died 4 mo. post- 
operatively 


change, it most commonly results from true 
neoplasia. Generalized hyperplasia of the islet 
cells usually results from long continued exces- 
sive ingestion of carbohydrates (Staub-Trau- 
gott phenomenon). 

Gross and Microscopic Characteristics. These 
insulin-containing adenomas are usually en- 
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capsulated and highly vascularized. (Figs. 1 to 
4.) They vary in diameter trom 4 mm. to 2 cm. 
and have been called nesidioblastomas by 
Laidlaw. The average size of the functioning 
tumor is from 1 to 2 cm., but excisions of 
remarkably large tumors weighing 500 and 
673 gm. have been reported by Graham and 
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Islet Cell Tumors of Pancreas and Hyperinsulinism 


ic. 1. Drawing illustrating typical appearance of en- 
psulated and somewhat vascular islet cell tumor at 
wer border of body of pancreas. A lymph node is also 
esent on the surface of the head of the gland. (From: 
HIPPLE, A. O. and Frantz, V. K. Adenoma of islet 
Ils with hyperinsulinism; a review. Ann. Surg., 101: 
299-1335, 1935.) 


Womack [27] and Brunschwig [7]. Tumors 
smaller than 5 mm. are rarely associated with 
hypoglycemic attacks. There are occasional 
reports [3,30,54,55] of large retroperitoneal and 
right thoracic tumors associated with severe 
hypoglycemia. Table tv lists the common char- 
acteristics of islet cell adenomas. 

Although the body and tail of the pancreas 
are the most common sites of islet cell tumors, a 
fair percentage are found in the head of the 
pancreas. Lopez-Kruger and Dockerty found 
25 per cent of their tumors located in the head 
of the gland. In the collected series of Howard, 
Voss and Rhoads [32], sixty-six of 254 func- 


Fic. 3. Autépsy specimen illustrating gross appearance 
f large benign islet cell adenoma located in body of 
»ancreas, The patient, a twenty-three year old man, 
lied in coma following epileptiform seizures. One 
brother had also had a functioning islet cell adenoma 
Case 14). 


Fic. 2. Cross section of benign islet cell adenoma re- 
moved at surgery from head of pancreas in seventy- 
three year old man (Case 10). 


TABLE Iv 
CHARACTERISTICS OF ISLET CELL TUMORS 


Adenomas 
Insulin-containing, usually discrete 
Average I to 2 cm. in size 
Encapsulated, vascular 
Pale yellow, pink, reddish 
Located in any part of pancreas 
Multiple, 12 per cent 
Ectopic, 1 per cent 


tioning adenomas were located in the head. 
Crain and Thorn [15] localized 154 of their 258 
collected cases of benign adenomas in the body 
and tail. Fifty-four were found in the head and 
neck, and six were located in aberrant areas. 
Howard and co-workers found nine tumors to 
be ectopic in origin, eight of which were func- 


Fic. 4. Autopsy specimens reveal the gross appearance 
of functioning, malignant islet cell tumor. The segments 
in the lower portion of the photograph illustrate the 
characteristics of the pancreas. Islet cell adenocarcinoma 
metastatic in the liver is seen above. 
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Fic. 5. Location of 315 functioning islet cell tumors of 
the pancreas. Thirty-one of these were frankly malig- 
nant with metastases. 


tioning. In Marshall’s series [45], of nineteen 
functioning adenomas, six were in the head of 
the gland and one extrapancreatic tumor was 
found at necropsy in the gastrosplenic omen- 
tum. In Figure 5 the location of 315 function- 
ing tumors is diagrammed. 

In the present series of seventeen cases there 
were five single lesions in the head, eight in the 
body and two in the tail. Two others were 
described as located in the junction of the body 
and tail and the junction of the head and neck, 
respectively. One patient presented an adeno- 
matosis of the body and tail along with a single 
adenoma (Case 2). About 12 per cent of 
adenomas are multiple [32]. Whipple [60] re- 
garded multiple adenomas as being most often 
found in the tail of the pancreas, second most 
common in the head and least frequently 
multiple in the body. He reported on one pa- 
tient with seven distinct adenomas. 


Fic. 6. The capsule of this functioning adenoma is not 
well defined. This illustrates the cross section of 
appearance of a single adenoma at low magnification 


(X 4). 
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There appears to be a greater number of non 
functioning adenomas than functioning. Thirty. 
six of forty-four cases in the Mayo Clinic serie: 
were non-functioning. The records of the Lo: 
Angeles General Hospital revealed seventee: 
functioning islet cell tumors and ten non 
functioning tumors within a twenty-five—yea 
period. The records from the latter institution 
however, do not reflect the true incidence be. 
cause of incomplete coding in the earlier years 

There is no distinctive gross color of benig: 
tumors. They have been described as pal 
yellow, maroon, pink and reddish, and ar 
usually well demarcated structures. Histologi 
cally they duplicate the pattern of norma! 
hypertrophied islets and arise from duci 
epithelium. Many excellent reviews describ« 
in detail the pathology of islet cell tissue [5,109 
25,36,61]. The tumor cells are usually closely 
related to a rich network of capillary blood 
vessels and may be arranged in the form of 
islands, cords, strands, ribbons or acini. (Figs. 
6 to 9.) Frequently all these forms are present 
within certain tumors. (Fig. 10.) In general, the 
more proliferative tumors are poorly demar- 
cated. Many benign tumors appear to invade 
the surrounding pancreatic tissue. Those 
tumors, which often have been present for 
many years, are usually small, fairly well en- 
capsulated nodules with low cellular activity. 
(Fig. 5.) The malignant or borderline tumors 
are larger than the adenomas, more vascular 
and more invasive. (Figs. 11 to 13.) 

In cases in which tumors have been classified 
histologically as low grade malignancies, there 


Fic. 7. At higher magnification the tumor in Figure 5 is 
seen to have variable characteristics. Cords and ribbons 
as well as solid tumor formations of cells are seen. Some 
fibrosis is visible in the upper portion (X 75). 


iil 
f 
H > 19 \ ( 


Islet Cell Tumors of Pancreas and Hyperinsulinism 


il adenomas. Left, X 250. Right, X 125. 


may be atypical cells, hyperchromatism with 
increased mitoses, and capillary and capsular 
invasion. It has been observed, however, that 
the subsequent clinical course of many of these 
patients has been that of benign tumors with 
no evidence of recurrence after long term 
follow ups. Not infrequently, islet cell tumors 
present hyaline fibrous tissue, calcification and 
degenerative changes. Two large islet cell 
tumors associated with hypoglycemia and 
composed microscopically of round and spindle 
cells simulating sarcoma have also been 
reported [54]. 

Nothing is known about the causative factors 
involved in the formation of islet cell adeno- 
mas. Wilder and co-workers [63] in 1927, re- 
moved any doubt as to the genuineness of 


insulinoma (X 250). 


Fic. 9. More regularity of cellular detail and arrange- 
ment is illustrated in this section of a benign islet cell 
adenoma (X 400). 
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c. 8. These photomicrographs emphasize the marked variety of cellular patterns that may be seen in benign islet 
m 
Fic. 10. Contrasting architectural patterns may be found in the same tumor. These sections are from a 2 cm. benign 
|| 


Fic. 11. Islet cell adenocarcinoma of the pancreas is seen 
as a nearly completely encapsulated tumor (X 8). 


hyperinsulinism when they recovered large 
amounts of insulin from an islet cell carcinoma 
and from metastatic growths in the liver. This 
has been confirmed by others and serves to 
emphasize that many islet cell carcinomas re- 
tain the ability to secrete insulin. However, the 
reason that some tumors produce abnormal 
quantities of insulin, whereas other groups of 
cells with similar microscopic appearance do 
not, is also unknown. Insulin is probably 
secreted by the beta cells of the islets of 
Langerhans and is thought to exert its in- 
fluence by making cell membranes more per- 
meable to glucose. Under this theory it is not a 
catalyst but merely promotes the entry of glu- 
cose into the cells where its fate is a function of 
intracellular metabolism [4g]. 

A substance known as glucagon is thought to 
be secreted by the alpha cells of the islets and 
possibly from cells of the gastric fundus. This 


Fic. 13. Cellular anaplasia is the apparent feature in 
this section of islet cell adenocarcinoma (X 500). 
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Fic. 12. Ribbons and bands of malignant islet cell tissu 
can be seen. Invasion of the capsule and significan 
vascularity is also apparent (X 125). 


substance is a polypeptide containing a differ- 
ent combination of amino acids from thos« 
found in insulin. Its action is glycogenolyti 
anc thus it has an anti-insulin effect. The islet 
delta cells have been described recently in con- 
nection with atypical peptic ulcerations [66]. 


SYMPTOMS 


The clinical disturbances resulting from func- 
tioning islet cell tumors are produced by an 
excessive amount of insulin. The symptoma- 
tology is closely related to dysfunction of the 
central nervous system. The onset of symptoms 
may be sudden but is usually gradual with mild 
symptoms for weeks and months before an 
attack of hypoglycemia becomes severe enough 
to cause unconsciousness. In some cases the 
degree of hypoglycemia may reach a level and 
remain there for months and years. In other 
instances the severity may increase and become 
uncontrollable. The duration has varied from 
six and a half weeks in an infant [32] to sixteen 
years [31]. A seventy-three year old man, re- 
ported in the present group, had severe symp- 
toms, including coma, for eight years before 
consenting to operation. 

The effect of hypoglycemia on the central! 
and sympathetic nervous systems varies di- 
rectly with the degree of hyperinsulinism. There 
is a large body of evidence indicating that the 
symptoms of hypoglycemia are due primarily 
to decreased cerebral metabolism. The chief 
source of energy for the brain is glucose. Since 
the brain cannot store glucose or glycogen in 
large amounts, any prolonged or repeated 
hypoglycemic episodes will tend to produce 
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arked irreversible brain 
umage. 

Wilder [62] has grouped the symptoms of 
yperinsulinism into: (1) those related to dis- 
irbance of the central nervous system, (2) 
1ose related to disturbance of the vegetative 
ervous system, and (3) less localized psychic 
ymptoms. In the milder attacks evidences of 
isturbance in the sympathetic nervous system 
iay predominate. These are sweating, flushing, 
vusea, chilliness, epigastric pains with hunger, 
‘embling, dizziness, weakness, increase in heart 
ite and loss of consciousness. When the blood 
igar level drops to abnormally low ranges 
pinephrine is secreted from the adrenal gland 
nd adds to the symptomatology itself. In 
evere attacks central nervous system signs 
yredominate and are characterized by restless- 
ess, diplopia, muscle spasms, maniacal seizures, 
onvulsions and coma. 

Psychiatric manifestations typical of the 
ittacks are emotional instability, apprehen- 
ion, disorientation, amnesia and difficulty in 
concentration. 

Although the severity of the symptoms 
roughly parallels the severity of the hypogly- 
cemia, there is a marked individual variation in 
the sensitivity to the hypoglycemia. Almost 
any combination of symptoms may be present, 
and the great variety of combinations has been 
well described by Kepler and Moersch [35]. 
“Any one of the following mental states, to 
mention only the common ones, may dominate 
the clinical picture; apathy, irritability, rest- 
lessness, fatigue, anxiety, incorrigibility, nega- 
tivism, automatic behaviour, somnambulism, 
confusion, excitement, disorientation, drunken 
behaviour, fugue states, unconscious attacks, 
delerium, mania, stupor and coma. The motor 
activity may be decreased or increased. Speech 
is distorted; there may be garrulity, dysarthria, 
or even aphasia... ” 

During attacks the patient may have a star- 
ing expression or he may be unable to walk. He 
may be melancholy or hypermanic and violent. 
In any case the general character of the think- 
ing becomes confused and abnormal. 

Because of its many bizarre manifestations, 
organic hyperinsulinism is almost invariably 
unrecognized initially. The first diagnosis may 
be epilepsy, alcoholic intoxication or even a 
brain tumor. Many patients are first thought 
to have a mental disorder. In the group of pa- 
tients summarized herein five were initially 
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Fic. 14. Obesity is often associated with functioning 
islet cell tumors and is an added complication in 
surgical management. (From: Wuipp.Le, A. O. Hyper- 
insulinism in relation to pancreatic tumors. Surgery, 16: 


289-305, 1944). 


treated in the psychiatric unit. One died there 
before a diagnosis was made, while another 
suffered irreparable brain damage before exci- 
sional surgery was performed. 

Conn and Seltzer [14] have suggested that the 
symptom complex exhibited by any patient is 
dependent to a large degree upon the rate of fall 
of the blood sugar, rather than on the low level 
which the blood sugar may reach. A slower 
decline is often associated with symptoms 
classified as of central nervous system origin. 
The more rapidly falling blood sugar levels 
stimulate mechanisms associated with an in- 
creased release of epinephrine, and thus symp- 
toms suggesting overactivity of the autonomic 
nervous system are noted. 

One of the interesting characteristics of 
recurrent hypoglycemia is that in each patient 
the symptom complex appears to follow 
essentially the same pattern. Another charac- 
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TABLE Vv 
DIAGNOSIS OF ISLET CELL TUMOR 


TABLE VI 
CLASSIFICATION OF SPONTANEOUS HYPOGLYCEMIAS 


General appraisal of the patient 


Look for: 
Signs of adrenal or pituitary insufficiency 
Damage to central nervous system 
Previous gastric surgery, lactation 
Metastatic carcinoma 
Severe hepatic disease 


teristic of patients with organic hyperinsulinism 
is their tendency to gain weight. (Fig. 14.) 
These patients discover that their symptoms 
may be avoided by eating carbohydrates, and 
as a result marked weight gains have been 
noted in many patients with islet cell tumors 
[10,12]. This marked obesity is of significance 
because it increases the difficulty and risk of 
surgery. Obesity has been present in about one- 
fourth of reported cases [4o]. 


DIAGNOSIS 


The diagnosis of hyperinsulinism due to islet 
cell tumor of the pancreas is not to be made on 
the basis of finding an abnormally low blood 
sugar level alone but requires a_ general 
appraisal of the patient’s condition. (Table v.) 
The extrapancreatic causes of hypoglycemia 
must be eliminated. Spontaneous hypoglycemia 
in itself is only a manifestation of one clinical 
entity which is usually easily recognized. Signs 
of adrenal or pituitary insufficiency are looked 
for as well as evidence of central nervous system 
damage, previous gastric surgery, lactation, 
metastatic tumor or other conditions that 
usually will be obvious. Although rare, in- 
stances of self-administration of insulin must 
be considered in the differential diagnosis. 
A simple but fairly complete classification of 
the spontaneous hypoglycemias is summarized 
in Table v1. 

Glucose tolerance curves are not very helpful 
in differentiating patients with islet cell tumors 
from those with other causes of hypoglycemia 
because of the many atypical responses. When 
the liver has been depleted of glycogen by 
repeated attacks of hypoglycemia, a glucose 
tolerance curve typical of that seen in mild 
diabetes may be seen. Under controlled dietary 
conditions, as outlined by Duncan [20], the 
results of a glucose tolerance test in hyper- 
insulinism should show: (1) a subnormal fasting 
blood sugar level, (2) the highest peak of the 


. Organic 
A. Pancreatic islet cell neoplasia or hyperplasia 
B. Liver disorders 
1. Infection, degeneration, carcinomatosis, gl) 
cogenosis, primary hepatoma 
C. Pituitary or adrenal insufficiency 
D. Hypothalmic or central nervous system disorder 
. Functional 
A. Hyperinsulinism 
1. Gastrointestinal hypoglycemias 
2. Autonomic nervous system imbalance 
3. Thyrotoxicosis 
. Renal glycosuria 
. Severe exercise, malnutrition 
. Pregnancy and lactation 
. Progressive muscular dystrophy 
. Other rare conditions 
. Unknown etiology 
A. Idiopathic spontaneous hypoglycemia of child- 
hood 
B. Certain large extrapancreatic tumors 
iv. Surreptitious administration of insulin 


blood sugar concentration rarely exceeding 
120 mg. per cent and (3) sub-normal values 
appearing again after two hours. This is evidence 
of a remarkable increase in the rate at which 
glucose is being removed from the blood. It 
should be demonstrable in every case of 
hyperinsulinism due to islet cell tumor. 

Abnormalities in other endocrine glands such 
as the pituitary, adrenal and the thyroid may 
produce hypoglycemia [14,20,28]. These can 
usually be easily ruled out by noting blood 
sugar levels below 50 mg. per cent. Although 
disease states in any of these organs, as well as 
abnormalities such as tumors in the central 
nervous system, may produce hypoglycemia, 
the levels attained are rarely below 60 mg. per 
cent. This is equally true for the various 
functional causes of hypoglycemia. 

In hypophysial cachexia or Simmond’s dis- 
ease due to atrophy or degeneration of the 
anterior lobe of the pituitary gland the pro- 
gressive, relentless signs of senile decay, 
emaciation, mental retardation and muscle 
weakness are diagnostic. Although hypogly- 
cemia is seen in this unusual disease, the levels 
attained are not as low as those seen in hyper- 
insulinism, and the cachectic patient is in 
marked contrast to the usually healthy appear- 
ing subjects who have functioning islet cell 
tumors. Wilder and Cushing have each reported 
cases of chromophobe adenomas which caused 
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r:pid destruction of the anterior pituitary and 
vere associated with blood sugar levels below 
mg. per cent. The hypoglycemia in such 
stances plays only a small part in the more 
ignostic picture of pituitary insufficiency. 

In rare instances severe adrenal insufficiency 

Ly give rise to blood sugar levels below 50 mg. 

r cent. Welty has reported two such cases. In 

neral the clinical features of Addison’s disease 

ould be present. The intensification of the 
rk color in normally pigmented areas along 
th the bronzing, tanning or dirty brown 
loring of the skin and the pigmentation of the 
ucous membranes are classic findings. The 
ypotension, increased loss of sodium and high 
rum potassium are diagnostic of this disease. 

Certain diseases affecting the liver also may 

ve rise to remarkably low blood sugar levels. 

here should be little difficulty in recognizing 
he patient with acute yellow atrophy or ad- 
vanced cirrhosis. Conn [72] has described levels 
as low as 18 mg. per cent in patients severely 
ill from viral hepatitis or from chronic recurrent 
cholangitis. Coller and Jackson [ro], as well as 
Conn, have reported severe hypoglycemia 
associated with cholecystic disease. In cases in 
which liver disease appears to be the cause for 
recurrent spontaneous hypoglycemia, it is 
believed that a disturbance of carbohydrate 
metabolism within the liver is the cause. The 
liver, which is the body’s most important 
storage for carbohydrate, receives glucose from 
the intestine and converts this into glycogen. 
In addition, the liver manufactures glucose 
from substances such as lactic acid, amino acids, 
glycerol, keto acids, citrates and alcohol. Only 
marked interference with these processes, how- 
ever, leads to any degree of hepatogenic 
hypoglycemia. 

In a few rare cases of massive replacement of 
the liver with metastatic carcinoma or sarcoma, 
blood sugar levels may be found in the same 
low range as those of the islet cell tumors. In 
these cases the presence of intrahepatic 
neoplasia should be readily recognized. Two 
possible sources of error may arise in such 
1eoplastic involvement. The first of these 
would be the appearance of metastatic car- 
‘inoma from a functioning islet cell carcinoma. 
The second condition is primary hepatoma 
which has recently been found to produce pro- 
found reductions in blood sugar in a relatively 
high percentage of cases. This interesting 
picture was studied by MacFadzean and 
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TABLE VII 
CRITERIA FOR DIAGNOSIS OF ISLET CELL TUMORS 


Symptoms must be: 
Severe enough to produce stupor 
Recurrent 
Relieved promptly by glucose 
Brought on by fasting 
Uncontrolled by diet 
Blood sugar level below 50 mg. per cent 
Rule out self-administration of insulin 
Rule out disease in central nervous system, pituitary, 
adrenals and liver capable of producing hypoglycemia 


Yeung [42] in a series of twenty-nine patients 
with primary carcinoma of the liver. Within 
this group were nine patients who had repeated 
episodes of hypoglycemia with blood sugar 
levels averaging 34 mg. per cent. This is 
essentially the same low range as reported in 
258 collected cases of islet cell tumor by Crain 
and Thorn [15]. MacFadzean and Yeung 
showed that the carcinomas associated with 
spontaneous hypoglycemia had a remarkable 
ability to store glycogen at the expense of nor- 
mal liver and peripheral tissues. Biopsies of the 
tumor revealed significant amounts of glycogen 
within the tumor, whereas the peripheral tissues, 
blood and residual liver were depleted. Primary 
hepatoma is one organic condition which can be 
the cause of severe hypoglycemia and may 
easily be confused with functioning islet cell 
tumor with hepatic metastases. The criteria for 
the diagnosis of hyperinsulinism due to islet cell 
tumor are summarized in Table vu. 


TREATMENT 


Although surgery is the proper treatment for 
a functioning islet cell tumor, the medical and 
surgical literature has devoted a good deal of 
discussion to the use of high protein and other 
diets for the control of the spontaneous hypo- 
glycemia associated with these tumors [11,15, 
20]. Such diets are of value only in the diag- 
nostic or presurgical periods as aids in main- 
taining the blood sugar above hypoglycemic 
levels. 

Alloxan, too, has been used clinically without 
success in an effort to destroy selectively the 
islet beta cells [8,21,24,41]. Surgical exploration 
for islet cell tumor should not be delayed 
beyond the period needed for proper prepara- 
tion of the patient after the diagnosis is 
established. Any delay permits the increased 
risk of mental deterioration and often allows 


Fic. 15. The abdomen can be entered through any adequate upper abdominal incision. The body 
and tail of the pancreas can be approached through the gastrocolic omentum. An examination of the 
entire pancreas as well as all the extrapancreatic sites of ectopic pancreas may be required in the 
search for islet cell adenomas. (FRoM: WuippLe, A. O. and Frantz, V. K. Adenoma of islet cells 
with hyperinsulinism; a review. Ann. Surg., 101: 1299-1335, 1935.) 


the development of greater obesity. Certain of 
the questionably malignant adenomas and the 
adenomatoses may become frankly malignant 
as time goes on. 

Once surgery is scheduled the patient should 
be insured an adequate blood sugar level by the 


continuous administration of dextrose intra- 
venously. A general anesthetic is usually pre- 
ferred. The upper abdomen can be oxplored 
through a transverse or vertical incision. 
Adequate exposure of all areas in the upper 
abdomen is necessary. The wall of the stomach, 
the duodenum and the upper jejunum as well as 
the mesocolon and splenic areas must be 
searched for ectopic tissue in addition to the 
pancreas itself. About 1 per cent of islet cell 
tumors have been found in ectopic tissue. 
Careful exploration of the pancreas is manda- 
tory as these tumors are small and often 
difficult or impossible to palpate. Furthermore, 
over 10 per cent of patients have had multiple 
tumors. 

Usually the main portion of the pancreas can 
be approached by dividing the gastrocolic 
omentum, and through this approach the main 
body and tail of the pancreas are well visualized. 
(Fig. 15.) If the tumor is not found in the body 
or tail of the pancreas, the peritoneum along the 
lower border of the gland should be incised and 
the posterior surface examined. The head of the 
pancreas can be explored by completely 


mobilizing the curve of the duodenum and rais- 
ing up the head of the pancreas to visualize the 
posterior surface of the head and uncinate 
process. If no tumor is found in the pancreas 
itself, all ectopic areas require a meticulous 
search for functioning islet tissue. The common 
areas where ectopic tissue may be found are the 
duodenal wall, the hilus of the spleen and retro- 
pancreatic areas. In addition, other aberrant 
areas such as the wall of the gallbladder, 
Meckel’s diverticulum, the mesocolon and 
gastric wall should be examined for ectopic 
adenomas. 

If the tumor is found usually simple excision 
has been adequate. When definite identification 
of the tumor has been made, based on frozen 
section studies, a search should then be made 
for other adenomas. If no tumor is found after 
careful exploration of the entire organ and the 
ectopic areas, the tail and body of the pancreas 
along with the spleen should be removed 
[17,18,27,60]. This tissue should be sectioned 
carefully at the time of surgery for the presence 
of an adenoma. If none is found, the surgeon 
will need to decide whether to perform complete 
pancreatectomy in one or two stages [#8]. 


RESULTS 


In the best summary to date by Howard, an 
over-all mortality rate for the operative re- 
moval of an adenoma was over 8 per cent. Of 
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153 patients .with simple enucleation or 
excision of the localized tumor, 86.4 per cent 
ere cured with a mortality rate of 9.5 per cent. 

1 this group of 153 patients, forty-three 
2.6 per cent) had multiple tumors. Most of 
iese had two or three tumors but seven pa- 
ents had diffuse adenomatosis. In a group of 
‘ty patients with islet cell tumors operated 
pon at the Mayo Clinic, there was a 10 per cent 
jortality rate for all types of procedures 
erformed. 

In the collected series of Howard there were 

wty-eight patients who underwent partial 
ancreatectomy with a mortality rate of 8.3 
er cent. In most of these patients the surgeon 
as unable to locate the adenoma and blind 
esection was performed. Results have been 
enerally much less favorable when subtotal 
esections have been performed [16-18,58,59]. 
David reported on thirty-six patients who had 
indergone resection. Twenty-three were clini- 
cally improved. No disease was found in 
twenty-five of the resected specimens, although 
lifteen of those patients were apparently cured. 
dePeyster and Gilchrist advocated subtotal 
resection of the pancreas to the right of the 
superior mesenteric vessels. They believed that 
based on the distributional incidence of 
adenomas, the procedure would give a 75 per 
cent chance of cure. Because of apparent cures 
or improvement following such resections, some 
authors have considered hyperinsulinism with- 
out islet cell tumor to be a clinical entity [13,26, 
61,65]. In this concept the disease was compared 
to hyperthyroidism and subtotal pancreatec- 
tomy advocated. At the present time it appears 
more likely that either a tiny functioning ade- 
noma was overlooked in the resected specimen 
or that a small adenoma was overlooked in the 
remainder of the pancreas, and that relief was 
obtained by resection of a large number of nor- 
mal islets. Howard et al. [32] listed fifty-six 
patients in whom no tumor could be found at 
operation and no tumor was found in the 
resected specimen. Only 46 per cent of these 
patients obtained relief of symptoms. 

Marshall [45] reported on the experience of 

the Lahey Clinic with nineteen cases of func- 
tioning islet cell tumors in 1958. Eighteen of the 
nineteen patients were cured of their symptoms, 
and there was only one operative fatality in 
twenty-four operations. Two cases were frank 
carcinomas and eight others were listed as 
questionably malignant. He expressed dis- 


TABLE VIII 
DATA ON SEVENTEEN CASES OF ISLET CELL TUMOR AT 
LOS ANGELES COUNTY GENERAL HOSPITAL 
(1935-1959) 


Data No. of Cases* 


Adenoma excised 7 


Autopsy performed 3 


*Seven patients had adenocarcinomas (six with 
metastases) and seven patients had benign adenomas; 
all of the latter group were cured by simple excision. 


satisfaction with simple enucleation of single 
tumors, and emphasized removing a margin of 
normal pancreatic tissue and studing the 
frozen section at surgery. For tumors of the 
body, neck or tail of the pancreas, distal or sub- 
total pancreatectomy was advised in order to 
provide a more adequate excision of tumors 
which might be questionably malignant. 

The present series is a review of seventeen 
cases of functioning islet cell tumors. (Table 
vil.) These represent all of the case records 
available in the past twenty-five years. During 
this same period ten other non-functioning islet 
cell tumors were found. Fourteen patients with 
functioning tumors were operated upon, while 
in three the tumors were identified at necropsy. 
Seven of the total group were found to have 
adenocarcinomas, and six of these had gross 
metastases. Three of the fourteen patients 
undergoing surgery died in the early post- 
operative period; two had adenocarcinomas. In 
the operated group seven survived surgery for 
excision of single adenomas and were cured 
within follow-up periods of three to fourteen 
years. Five other patients had gross metastases 
and only biopsy was performed. 

Both of the remaining two patients under- 
went exploration, and no tumor was found. 
In one of these, a forty year old white woman, 
autopsy revealed multiple small adenomas in 
the body and tail of the pancreas along with 
diffuse hypertrophy of all islet tissues and a 
single small nodule classified as adenocarcinoma. 
This was the only patient with adenoma- 
tosis. All others had single adenomas or 
adenocarcinomas. 

In the second patient, surgeons failed to find 
a 2.5 cm. adenoma on the inferior border of the 
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body of the pancreas in a twenty-three year old 
man who underwent exploration twice in 1942. 
Small, distal resections were performed at both 
operations but the patient died after repeated 
convulsions twenty months later. 

There are few complications among patients 
operated upon for islet cell tumor in spite of the 
operative fatality rate of 8 per cent [34,40,43]. 
Other than postoperative problems coincident 
with any major abdominal procedure, transient 
diabetes lasting from one to ten days after 
operation is the only complication to be ex- 
pected. The remaining islet cell tissue rapidly 
becomes functionally active and a normal glu- 
cose level is attained in all but those patients 
with total resection. Infrequent pancreatic 
fistulas have occurred with subtotal resection 
but usually close after persistent suction is 
applied. There were no unusual complications 
in the group of patients being reported. 


SUMMARY 


A review of hyperinsulinism due to islet cell 
tumors is presented, and seventeen new cases 
from the Los Angeles County General Hospital 
are summarized. 

Data pertinent to the history, incidence, and 
age and sex of patients are presented. Gross and 
microscopic characteristics of islet cell tumors 
are illustrated. 

Because of the confusing clinical picture 
frequently resulting from organic hyperinsulin- 
ism, particular emphasis is placed on the 
diagnosis and criteria for the exclusion of other 
causes of hypoglycemia. 

An outline of various causes of hypoglycemia 
should be used as a check list in the diagnosis of 
these tumors. In general, patients with recur- 
rent blood sugar levels below 50 mg. per cent, 
wholack other obvious causes for hypoglycemia, 
will have functioning islet cell tissue. Explora- 
tion should be performed as soon as possible 
because of the severe damage to the central 
nervous system which results from profound 
hypoglycemic episodes and the relatively high 
incidence of malignancy (10 per cent). 

Thorough exploration of all areas of the 
pancreas and ectopic sites of pancreatic tissue 
will reveal the majority of adenomas. The 
surgeon must be prepared to perform radical 
subtotal or even total pancreatectomy when a 
discrete adenoma is not found. Such surgery 
is justified because of the complete curability 


of the benign adenomas and the tragic results 
which inevitably follow when a functioning 
adenoma is overlooked. 

The mortality rate from resection of islet cel! 
tumors averages about 8 per cent regardless o! 
whether simple wedge excision or partia! 
pancreatectomy is performed. There are few 
postoperative complications other than tran- 
sient mild diabetes. 
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REPORT OF TWO CASES AND REVIEW OF THE 
NATURAL HISTORY OF THE DISEASE 


Rosert M. FaGcELta, JR., M.D., San Francisco, California, JAMEs P. DEWAR, M.D. AND 
JoHN A. SCHILLING, M.D., Oklaboma City, Oklaboma 


From the Department of Surgery and Surgical Pathology, 
University of Oklaboma Medical Center, Oklaboma City, 
Oklaboma. 


NEUMATOSIS cystoides intestinalis is a rare 
Fas entity which is now clinically recog- 
nized more frequently. The disease masquerades 
under many pseudonyms, i.e., pneumatosis 
cystoides intestinorum hominis, peritoneal 
pneumatosis, putrifactive emphysema [72], 
intestinal emphysema, cystic lymphopneuma- 
tosis and abdominal gas cyst. The multiplicity 
of names typifies the gross and microscopic 
findings of gas-filled cysts within the intestinal 
wall, mesentery and regional lymph nodes. 
There have also been reports of gas-filled cysts 
in the vagina, and the peritoneal surfaces of the 
kidney, liver, diaphragm and gallbladder. This 
condition is found in both children and adults, 
with the latter predominating in a ratio of 7:1. 
It is usually a benign condition and generally 
occurs secondary to, or in association with, 
some other pathological process. It is the pur- 
pose of this report to review the epidemiology 
of this disease and add two new cases to the 
literature. One case is in an infant, the other in 
an adult. The American pediatric literature is 
also reviewed and brought up to date. 


CASE REPORTS 


CasE1. The patient (K. W. 262-155) was a full 
term, two month old Negro male. The mother was a 
nineteen year old Negro woman, grava III, para I, 
abortion 1. The child was breast-fed until one month 
of age, then supplementary feedings of three parts 
water to one part milk were instituted. This was 
later changed to a 1:1 formula. With the onset of 
bottle formula the patient began to have forceful 
vomiting of all feedings, and watery stools. 
Vomiting and diarrhea increased in severity. The 


infant weighed 7 pounds at birth and gained only 
10 ounces in four weeks. 

The patient was admitted to University Hospital 
at one month of age. He was treated symptomati- 
cally and hydrated. The baby took oral feedings 
well, and eventually was brought up to full 
strength formula and discharged. 

The child was readmitted at two months of age. 
He had done well for about one week at home. The 
mother then started to work and placed the child in 
the care of a friend. He again began to regurgitate 
food. The vomiting increased in severity until 
admission. The child was anuric for three days 
prior to admission. 

Physical findings were as follows: temperature, 
99°F.; pulse, 140 per minute; respirations, 48 per 
minute; weight, 6 pounds, 12 ounces. The child was 
markedly emaciated and dehydrated. There was 
poor skin turgor. The muscle mass was reduced, the 
eyes were sunken, and the mouth and tongue were 
dry. The lungs were clear to auscultation and per- 
cussion. A sinus tachycardia was present. The 
abdomen was markedly distended. 

Laboratory data were as follows: hemoglobin, 
II gm. per cent; white blood count, 19,200 per cu. 
mm.; electrolytes: carbon dioxide, 6.1 mEq./L.; 
chlorides, 14 mEq./L.; sodium, 136 mEq./L.; 
potassium, 4.8 mEq./L.; blood urea nitrogen, 
above 71 mg. per cent. 

During his course in the hospital the child 
remained lethargic. Abdominal distention was not 
relieved by rectal or nasogastric tubes. After two 
days of supportative therapy respirations began to 
decrease and become gaspings. The heart beat 
decreased to 68 to 76 per minute and was irregular. 
The child remained anuric and died on the second 
hospital day. 

The poorly nourished state of the child was 
evident at autopsy. On opening the peritoneal 
cavity, 100 cc. of turbid serosanguineous fluid was 
present. Marked meteorism of the gastrointestinal 
tract was noted. There was marked hemorrhage and 
congestion of the mesentery of the small bowel and 
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Fic. 1, Submucosal, non-coalescing cysts are lined with a flattened epithelium. 


the transverse and sigmoid colon. Beneath the 
mucosal and serosal surfaces of the jejunum, ileum, 
cecum and transverse colon there were numerous, 
small (0.2 to 0.4 cm.), non-coalescing, freely 
movable gas cysts. (Fig. 1.) The mucosa of the 
jejunum, ileum and cecum was markedly hyperemic. 
A mucosal ulcer measuring 2 cm. was found in the 
distal portion of the transverse colon. Examination 
of the lungs revealed recent aspiration, with 
atelectasis and bronchopneumonia. 


Case ut. The patient (A. B. A-40-57), an 
eighty-eight year old white man, entered Central 
State Hospital with a diagnosis of chronic brain 
syndrome. His health was generally poor. He had 
been taking digitoxin for congestive heart failure 
for two years prior to admission. He was also 
receiving radiation therapy for carcinoma of the 
tongue which had been present for six months. 

Six days prior to the patient’s death, the tem- 
perature suddenly rose to 102°Fr. He had a tachy- 
cardia and dyspnea at rest. He became semi- 
comatose and jaundiced. There was no response to 
supportative therapy, and the patient died. 

Physical findings were as follows: pulse, 140 per 
minute and respirations, 30 per minute. The patient 
was a well developed, poorly nourished white man. 
There was evidence of recent weight loss in the 
abdomen and extremities. The skin was icteric and 
had poor turgor. The conjunctiva was icteric; the 
pupils reacted poorly to light. Scattered moist rales 
and rhonchi could be heard throughout both lung 
fields. The heart was irregular, with premature 
ventricular extrasystoles and a systolic murmur at 
the apex. The liver was palpated 3 cm. below the 
costal margin. There were no other significant 


abdominal findings. The rectal examination was 
negative for abnormalities. 

Laboratory data were as follows: hemoglobin, 
10 gm. per cent; urinalysis: specific gravity, 1.010; 
pH, 5; sugar, negative; blood urea nitrogen, 10 mg. 
per cent; fasting blood sugar, 210 mg. per cent. 

On gross examination, the lungs had large 
confluent areas of bronchopneumonia. There was a 
marked bilateral hydrothorax. The heart findings 
were consistent with advanced arteriosclerosis. The 
jejunum and ileum were characterized by numer- 
ous, non-coalescing, crepitant gas cysts. (Fig. 2.) 
The kidneys showed signs of chronic pyelonephritis. 


REVIEW OF LITERATURE 


Most of the reports in the literature are those 
of isolated case studies or small series of cases. 
Koss [rg], in 1952, made an extensive review of 
the literature and collected 213 authenticated 
cases in adults. He also collected thirty-one 
cases occurring in children. Since Koss’ report 
the pediatric literature has contained a small 
scattering of cases. MacKenzie [27] reported a 
series of thirteen cases. Isolated histories have 
been added by Olsen [32], Benson [5] and Paris 
[33]. The addition of these reports makes a total 
of forty-seven pediatric cases recorded in the 
American literature. 

The cases in adults have been described by a 
variety of authors. Since 1952, sixteen case 
reports, excluding those presented herein, have 
appeared in American publications [1-3,8,r0, 
11,13,16,20,23,25,20,34,35,40]. 


| 
284 


Pneumatosis Cystoides Intestinalis 


Fic. 2. Reflected light study of submucosal cysts. Note the lacy pattern of 


the cysts. 


HISTORY OF THE DISEASE 


The early history is as obscure as the disease. 
Many of the first descriptions were found in 
veterinary literature, as the disease is common 
in hogs [28]. The first recording of this entity in 
humans is debatable, and varies from author to 
author. John Hunter is given credit by several 
writers as the initial historian. 

Gas cyst as seen in a cadaver was described 
by Du Vernoi in 1747. The first well docu- 
mented description of a case, and theory of 
pathogenesis, was recorded by Bangs in an 
article in 1876 [4]. In the succeeding years iso- 
lated series followed until the report by Koss. 
The first report to appear in American litera- 
ture was presented in 1908 by Finney [14]. The 
first pediatric cases to appear in American lit- 
erature were by Moore in 1929, with four cases 
reported [29]. The increase in the literature of 
case reports, basic principles of research and 
advances in diagnosis added to the medical 
understanding of the disease. The first preoper- 
ative or preautopsy diagnosis of pneumatosis 
cystoides was made possible from the x-ray 
findings described by Lerner and Gazin in 1946 
[2z]. 


PATHOGENSIS 


There are many theories concerning the de- 
velopment of the gas-filled cyst. The etiology of 


the cyst has been broadly classified as neo- 
plastic, nutritional-chemical, bacterial and 
mechanical. 

The neoplastic theory was formulated by 
Bang in 1876. He believed that neoplastic cells 
in the gastrointestinal tract and wall of the cyst 
were responsible for the formation of gas. Other . 
authors upheld this ideal of neoplasm, particu- 
larly citing the giant cells found in the wall of 
the cyst [14]. This theory has no specific scien- 
tific basis to substantiate it and has now been 
discarded. It is added by most authors as a 
historical supplement. 

The nutritional-chemical theory gains sup- 
port when a patient with this type of disease is 
studied. It is based primarily on a deficiency of 
the diet or malfunction of the intestinal mucosa, 
or both. In children, feeding problems or acute 
gastrointestinal malfunctions are common. In 
adults, generally, the alimentary malfunctions 
and dysfunctions are present, of a more chronic 
nature, however. Several authors have shown 
that deficient diets in animals can result in gas- 
filled cysts in the intestine [6]. Masson theorized 
that excessive carbohydrate fermentation asso- 
ciated with alterations in the intestinal acidity 
was the etiological agent [24]. 

The results of a deficient dietary state or in- 
born metabolic errors are well known to the 
medical world as a whole. For example, the 
pathology of the malabsorption syndrome has 
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TABLE I 


| 
| 


| 
Author Patient | Clinical Symptoms 
| 


| | 
| Convulsions, dehydration, dyspnea| 


Moore [29]..... 
| diarrhea, hematemesis | 


-| 9 wk. old white fe- 
| male 


| 14 mo. old white | Vomiting, marked diarrhea 
female 
| 
white | Failure to gain weight, acute otitis | 
| media, projectile vomiting 


wk. 


male 


old 


| 2 wk. old white fe- | Diarrhea, skin eruptions 


male 


Pathological Entities Exclusive 
of Pneumatosis Cystoides 
Intestinalis 


Diffuse hemorrhagic enteritis, acute 
mesenteric lymphadenitis, edema 
and pneumonia of right upper lobe 

Acute catarrhal enterocolitis, acute 
mesenteric lymphadenitis, atelec- 
tasis, acute emphysema of lungs, 
acute mastoiditis 

Acute hemorrhagic enteritis, acute 
mesenteric lymphadenitis, acute 
mastoiditis, atelectasis, acute em- 
physema of lungs 

Acute catarrhal enteritis, pemphi- 
gus, patent foramen ovale 


Premature, failure to gain weight, 
cyanosis and pneumonia 


Botsford and 
Krakower |7] 


| 
| 


male 
| 

| Nephrosis, persistent edema, upper | 
respiratory infection, vomiting 
and diarrhea 


9 mo. old white 
male 


| 
| Cough, fever, patchy pneumonia, 


7 mo. old white | 
persistent vomiting and diarrhea | 
| 


male 


21 mo. old white | Jaundice and palpable liver, nausea} 

male and vomiting 
314 mo. old white | Vomiting and watery diarrhea | 
male 


| 


Blisters over body, vomiting and 
diarrhea 


2 wk. old white 
male 


Acute suppurative bronchopneu- 
monia, acute bronchial lymphade- 
nitis 

Subacute glomerulonephritis, bron- 
chopneumonia and interstital em- 
physema, non-obstructive biliary 
cirrhosis, acute otitis media, acute 
mesenteric lymphadenitis 
Bilateral bronchopneumonia, acute 
otitis media, acute mesenteric 
lymphadenitis 

Non-obstructive biliary cirrhosis, 
pulmonary congestion, acute mes- 
enteric lymphadenitis, rickets and 
scurvy 
Bronchopneumonia, non-obstruc- 
tive biliary cirrhosis, acute otitis 
media, acute mesenteric lymphad- 
enitis 
Epidermolysis bullosa, broncho- 
pneumonia, acute mastoiditis, 
acute enteritis, acute mesenteric 
lymphadenitis 


7 mo. old Negro | Rhinitis, diarrhea, cough, vomiting 
male after feedings, dehydration 


Lindsay, Rice and 
Selinger [22] 


Early necrosis of small intestinal 
mucosa, congestion of lungs with 
emphysema 


10 males, 7 fe- 
males* 


Judge, Cassidy and 
Rice [78] 


majority of cases; all had fever, | 


fifteen with respiratory infections 


Vomiting and diarrhea present in| 13 patients with ulcerative ileo- 


colitis, 4 patients with various 
stages of ileocolitis 


| 


7 wk. old white fe- | Diarrhea, rectal prolapse, pneu- 
male monia, dehydration, distention | 


MacKenzie [27]...... 


| 3 wk. old white Pneumonia, diarrhea, distention | 

male 

3!4 mo. old white | Vomiting, marasmus, dehydration, | 

male 

7 wk. old white 
male 


distention, otitis media 
Coryza, pneumonia, distention | 


Intra-atrial defect, mucosal ulcers 
in gastrointestinal tract, mas- 
toiditis 

Pneumonia, atelectasis, intrames- 
enteric diverticulum 
Bronchopneumonia, ileitis 


Hemorrhagic pneumonia, atelec- 
tasis, multiple Iung abscesses, 
cystic fibrosis of pancreas 


* All patients were less than eight months old; eleven were white and six, Negro. 
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TaBLe 1 (Continued) 


Author 


MacKenzie [27]...... 


| 


Pathological Entities Exclusive 


Patient Clinical Symptoms of Pneumatosis Cystoides 
Intestinalis 
‘Diarrhea, marasmus, vomiting, Marasmus, pneumonia, atrophic 


eet 7 wk. old white fe- 


male 

4 mo. old white 
male 

2 mo. old white 
male 


9 mo. old white 
male 


2 mo. old white fe- 
male 


4 mo. old white fe- 
male 


6 wk. old white 
male 

6 yr. old white 
male 

7 mo. old Negro 
male 


114 mo. old male 


3 wk. old infant 


chronic otitis 
Vomiting, marasmus, dehydration 


Progressive jaundice, weight loss, 
operated upon without signs of 
pneumatosis 

Pneumonia, atelectasis, congenital 
hypertrophic pyloric stenosis, 
function of colon 

Feeding problem, atelectasis, diar- 
rhea 


Persistent diarrhea 


Postoperative pyloromyotomy, 
vomiting 
Vomiting, indigestion, coma 


Rapid decline without great reason 


Premature, loose diarrhea, eating 
problem, dehydration and ab- 
dominal distention, x-ray diagno- 
sis of pneumatosis 


Esophageal atresia and tracheo- 
esophageal fistula repaired, gas- 
trostomy performed, bloody stools 
and x-ray evidence of pneumatosis 


mesenteric nodes 
Mastoiditis, interstitial pneumonia 


Emaciation, atresia of bile ducts, 
mucosal ulcer at jejunoileal junc- 
tion with two tiny perforations 

Pneumonia, adhesions, congestion 
in cecum 


Pneumonia, otitis media, retroperi- 
toneal and mesenteric edema with 
hydroperitoneum 

Acute ulcerative pseudomembra- 
nous ileitis and colitis, mucosal 
ulcers at ileocecal valve and 
splenic flexure 

Ulcerative jejunitis, ileitis, cecitis, 
ulcers in cecum 

Meningococcemia 


Kernicterus, ulcerative enterocoli- 
tis with hemoperitoneum and fi- 
brous peritonitis, superficial gas- 
tric erosions 

Colostomy for decompression and 
resection of non-viable distal 
ileum, severe vagination, lobar 
pneumonia and old pulmonary in- 
farct, hemorrhagic infarct of small 
intestine, fibropurulent peritonitis 
and chronic catarrhal colitis 

No autopsy 


Olsen [32] 


8 yr. old white fe- 
male 


Feeding problem since birth, severe 
episodes of vomiting and abdomi- 
nal distention since 9 mo. of age, 
movable lumps noted by mother 


Congenital kinking of fourth por- 
tion of duodenum, resection of in- 
volved cystic portion of ileum 
and catarrhal enteritis 


Benson [5] 


Paris [33] 


Faggella, Dewar and 
Schilling (present 
paper) 


9 yr. old white 
male 


Initially treated for ruptured ap- 
pendix and peritonitis; intermit- 
tent episodes of intestinal ob- 
struction; appendicitis returned 
2 wk. later with obstruction; ra- 
diologic diagnosis of gas cyst 


At last operation, no definite ob- 
struction to bands but presence of 
large cyst and retroperitoneal air 
cyst 


5 mo. old white 
male 


Chronic constipation without re- 
lief of fecal impactions; malnutri- 
tion and dehydration 


Congenital megacolon, incomplete 
rotation of the colon, acute catar- 
rhal enteritis, acute mesenteric 
lymphadenitis 


2 mo. old Negro 
male 


Vomiting and diarrhea since birth, 
lack of weight gain, dehydration, 
anuria 


Serosanguineous fluid in abdomen; 
hemorrhage in mesentery, trans- 
verse colon, sigmoid; hemorrhagic 
ulcerative colitis, mesenteric lym- 
phadenitis, atelectasis and bron- 


chopneumonia 
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been broadly classified as defective utilization 
or absorption of injested foods, vitamins or 
minerals. Thus the defective absorption of tri- 
glycerides in the sprue and pancreatic syn- 
dromes are discussed. The vitamin deficiencies 
of scurvy, rickets and pellagra are well known. 
There is the possibility within the realm of 
speculation, therefore, that pneumatosis may 
fall into the broad classification of alimentary 
dysfunction or malabsorption. 

The bacterial theory has had many propo- 
nents since the gastrointestinal tract is known 
to contain an abundant supply of gas-producing 
organisms. The organisms are thought to pene- 
trate the mucosa and set up an inflammatory 
process with gas production in the local and 
distant lymph channels and nodes. Escherichia 
coli was cultured from the cyst in hogs by 
Neslands [30]. 

It is noteworthy that other experimenters 
have been unable to isolate the organism. 
Nevertheless, enterocolitis is a prominent fea- 
ture in most cases involving children. (Table 111.) 
However, microscopic examination of the areas 
involved with the gas cyst does not reveal the 
acute inflammatory process one would expect 
from the gas-forming organism of the gastro- 
intestinal tract. A suppurative type of inflam- 
mation is totally lacking. It is difficult, there- 
fore, to comprehend how bacteria would liberate 
gas in the lymphatics without an acute inflam- 
matory process taking place. This process would 
indeed be overwhelming to the organism and 
more evidence of its presence would be seen. 

The mechanical theory is the one generally 
accepted today as the most plausible explana- 
tion of the etiology of this disease. It is thought 
that air under pressure gains entrance through 
an ulcer or rent in the mucosa of the gastro- 
intestinal tract. However, some investigators 
have speculated with the idea that the air may 
be forced in through mucosa that is completely 
intact. Once the air is in the submucosa it either 
dissects along planes or is picked up by the 
lymphatic channels. Stubel distended the lym- 
phatic channels, producing a picture similar to 
pneumatosis cystoides, by placing tissue slices 
of intestine in hydrogen peroxide [37]. Artificial 
manifestations of the disease were produced in 
dogs by Tung and Ngai [38]. They created a 
surgical pyloric stenosis, then filled the animals’ 
stomachs with air and fluids. Other authors 
were successful in producing gas cysts by in- 
jecting air into the mucosa [31]. 


The mechanical theory originally formulated 
by: the reviewing and research authors did not 
fully explain the entire story. Such questions as 
why does the gas involve one area of the intes- 
tines and not others, how do the cysts form 
without the presence of an ulcer or obstruction, 
and how do other regions and organs become 
involved were not fully answered. Stiennon in 
1952 wrote a new thesis on the mechanical 
theory [36]. On strong supposition, he stated 
that gas under pressure in the stomach, duode- 
num or ileum and cecum can escape via an 
ulcer into either the gastrohepatic ligament or 
hepatoduodenal ligament with extension to the 
mesenteric root. From this point the gas can 
dissect along the mesentery of the intestine, or 
to the vagina, mesocolon, kidney or other areas. 
The gas that enters the mesentery has the 
choice of entering the subserosa or following 
the blood vessels to the submucosa. This thesis 
gives the best explanation for the mechanical 
theory, although it lacks substantial evidence. 


CLINICAL ASPECTS 


Pneumatosis cystoides intestinalis is found 
mostly in debilitated patients. In adults it is 
usually a self-limiting disease, while in children 
it generally is associated with almost complete 
mortality. (Table 1.) It is difficult to say whether 
mortality is due to the disease per se, or to asso- 
ciated conditions. The pathology of the disease 
in children is such that it is difficult to see how 
normal gastrointestinal function can develop or 
proceed. The gas cysts are found for the most 
part in the submucosa in infants, while in adults 
they are found in the subserosa. The cysts liter- 
ally dissect the mucosa from the submucosal 
tissue. The cysts may also rupture and set up a 
pneumoperitoneum. These ruptured cysts could 
also be the nidus for many ulcerative lesions 
seen in the intestinal tract of children. The im- 
portant functions of digestion and absorption 
are more than likely disturbed; in like manner 
the blood supply to the mucosa is impinged 
upon. 

From what has been said one would expect 
gastrointestinal symptoms to be the most com- 
mon complaint in children. A review of Table 1 
reveals that of the forty-seven cases reported, 
thirty-nine had presenting symptoms referable 
to the gastrointestinal tract. The major symp- 
toms are summarized in Table u. Diarrhea, 
nausea and vomiting are the predominant sym- 
toms. Respiratory infections are frequent due 
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Pneumatosis Cystoides Intestinalis 


TABLE 1 
PRESENTING SYMPTOMS IN FORTY-SEVEN PEDIATRIC 
PATIENTS WITH PNEUMATOSIS 


No. of 


Symptom Patients 


Jiarrhea 
Nausea and vomiting... .. 
Xespiratory infections 
Yehydration.......... 
istention 
‘ailure to gain weight... . 
\telectasis 

Jongenital pyloric stenosis... . 
Esophageal atresia......... 
Nephritis 


= ON 


to the debilitated state of the patient. The 
pathological conditions found either at surgery 
or autopsy are summarized in Table 11; the 
majority are a variety of enterocolitis. Respira- 
tory pathology is again significant. 

In the adult, obstruction somewhere in the 
gastrointestinal tract is the main presenting 
complaint. Koss analyzed the published data 
and estimated that in 58 per cent of the re- 
ported cases obstruction of the pylorus due to 
peptic ulcer was cited as the leading disease 
process. Obstruction due to the size and extrinsic 
pressure of the cysts [25], and volvulus have 
also been described. However, the disease in 
adults has been manifested without any other 
lesions being present. This so-called primary 
pneumatosis has been estimated to occur in 
15.4 per cent of patients. Primary pneumatosis 
is apparently found only in adults. Another 
peculiarity of the disease in the adult is the 
association of tuberculous peritonitis, obstruc- 
tion or enteritis. The absence of this tubercle 
phenomenon in children may be due to the 
early age of the children in whom the cysts are 
found. 

The diagnosis of pneumatosis is being made 
mainly by the surgeon and pathologist. The 
x-ray diagnosis can be useful; however, it is 
usually retrospective. 

The Moreau-Chilaiditi sign was described in 
the second decade of this century. It consists of 
the interposition of loops of bowel, usually 
small intestine, between the liver and dia- 
phragm [9]. This is due to the buoyancy of the 
gas-filled bowel. Small gas cysts interposed 
between loops of bowel or in grape-like clusters 


TABLE I 
PATHOLOGICAL ENTITIES (EXCLUSIVE OF PNEUMATOSIS 
CYSTOIDES INTESTINALIS) IN FORTY-SEVEN 
PEDIATRIC PATIENTS 


No. of 


Pathological Entity Petiente 


Pneumonia 

Unlisted respiratory disease 
Ulcerative ileocolitis 
Ileocolitis 

Acute catarrhal enteritis 
Ulcerative enterocolitis 
Hemorrhagic enteritis 


Chronic catarrhal colitis 

Acute catarrhal enterocolitis 

Acute mesenteric lymphadenitis........... 
Congenital pyloric stenosis 

Nephrosis 

Chronic constipation 


have also been described [15]. Gas cysts may be 
seen in a linear pattern along the margin of the 
small intestine or in the retroperitoneal areas. 
Pneumoperitoneum is another feature found 
primarily in adults. Barium enema has been 
helpful when the colon was involved. Multiple 
radiolucent defects are seen at the site where 
the cyst encroaches upon the lumen of the 
bowel. 


TREATMENT 


In a majority of cases in adults, treatment of 
the gas cyst per se is neither necessary nor rec- 
ommended. Generally the involved process of 
the intestines is quite extensive, and a formida- 
ble operation would be necessary. It has been 
established that the lesions are reversible and 
can disappear without significant treatment [8]. 

However, the complications of the large cysts 
may alter one’s approach to the disease. Hahn, 
in 1899, was the first to emphasize the compli- 
cations of intestinal obstruction due to the 
cysts [17]. In the more recent literature several 
authors have resorted to resection of the ob- 
structed and involved area with good results 
[10,13,15,20,25,26,34,40]. Pneumoperitoneum is 
a common occurrence, and when it is present, 
surgical intervention is inevitable [10,20]. Urban 
reported, however, a case in which spontaneous 
and massive pneumoperitoneum was relieved 
by the use of a drain with no other treatment 
[39]. 
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A definitive approach to treatment in chil- 
dren is lacking, and mortality figures attest to 
this fact. Due to the severe toxic and dehy- 
drated state, and obscure clinical findings, little 
more than symptomatic therapy has been ad- 
ministered. Surgical intervention was instituted 
in five patients; of these, four had had a pre- 
operative diagnosis made by roentgenology. 
In one patient the diagnosis was made by x-ray 
film after an operation for esophageal atresia 
had been performed. Two children have been 
reported living postoperatively. They are the 
only reported survivors in the pediatric age 
limit, and both were in the older age grouping 
of eight and nine years. One child had no defi- 
nite or radical surgery; the second child had 
release of congenital kinking of the fourth por- 
tion of the duodenum, resection of large cysts in 
the terminal ileum, and appendectomy. 

It would appear that if more survivors are to 
be expected, early diagnosis of the disease with 
appropriate supportive and definitive treat- 
ment is necessary. Correction of dehydration 
and control of the gastrointestinal infection and 
pulmonary symptoms are necessary to tide the 
patient over. The correction of complications 
such as obstruction, perforation or valvulitis is 
a surgical problem. 


SUMMARY AND CONCLUSIONS 


Cases of pneumatosis cystoides intestinalis 
are reported in a two month old infant and a 
eighty-eight year old man. 

A review of the American literature of pedi- 
atric cases is made, and forty-seven cases previ- 
ously described are reviewed. An additional 
sixteen cases in adults reported since 1952 are 
listed. 

The theories of pathogenesis are reviewed. 
It is believed that each theory has some merit 
but no one theory is completely acceptable. 
The poorly nourished and debilitated patient 
strongly supports the nutritional theory. The 
frequency of gastrointestinal infections in chil- 
dren adds much to the advocacy of the bacterial 
theory. The mechanical theory is the most 
plausible. Fifty-eight per cent of the adults 
with this disease have pyloric obstruction. A 
combination of these stated etiological events 
most likely would best account for this disease. 

While pneumatosis cystoides intestinalis is a 
rare disease, its occurrence, etiology, clinical 
picture, pathology and treatment should be 
recorded. 
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A Study of Pseudomembranous Enterocolitis 
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enterocolitis with its 
high mortality rate has aroused increasing 
interest not only because of the apparently 
greater frequency with which it is being recog- 
nized but also the evidence that it is commonly 
associated with staphylococci. The use of broad- 
spectrum antimicrobial agents is generally con- 
sidered one of the factors in the pathogenesis. 
It is our purpose to review the experience with 
this disease on the Pavilion Service of The New 
York Hospital-Cornell Medical Center from 
January 1953 to December 1958, to record its 
clinical manifestations and outline a program of 
treatment. Observations on etiologic factors are 
also discussed. 

We have reviewed the records of all patients 
on the Pavilion Service of the Department of 
Surgery in whom the diagnosis of pseudo- 
membranous enterocolitis was made clinically 
or at postmortem examination during the five- 
year period covered by the study. Of the pa- 
tients on whom postmortem examinations were 
performed, only those with a pseudomembrane 
of fibrin, inflammatory cells and_ necrotic 
mucosal debris were included. Cases of chronic 
ulcerative colitis, regional enteritis or those due 
to salmonella and other specific etiologic agents 
were excluded. Among non-fatal cases, we have 
included only those manifested by diarrhea and 
stool cultures in which the hemolytic Staphylo- 
coccus aureus grew out predominantly or in 
pure culture. While it is realized that the 
hemolytic Staph. aureus may not be the 
causative agent in all cases, it was the pre- 
dominant or sole organism identified in each of 
our three non-fatal cases. However, in several 
patients not included in this study, a symptom 
complex without diarrhea developed which 
resulted in death. Although postmortem exami- 
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nations were not performed, it is thought, in 
retrospect, that the fatal outcome was attrib- 
utable to pseudomembranous enterocolitis. 


RESULTS 


The diagnosis of pseudomembranous entero- 
colitis was made in twelve patients. Specific 
clinical and pathological features of each are 
recorded in Tables 1 through 1v. The average 
age was 67.8 years, with a range from fifty-one 
to eighty-one years. Ten of these patients were 
males and two were females. In each case the 
disease appeared during the postoperative 
period. Four patients were operated upon for 
carcinoma of the gastrointestinal tract, three 
for acute or chronic cholecystitis, three for 
complications of peptic ulcer and one each for 
pancreatitis and ureteral calculus with prostatic 
hypertrophy. (Table v.) Only two of the pa- 
tients underwent operative procedures on the 
colon. Severe or prolonged hypotension did not 
occur during operation in any patient. 

The disease was first manifested from the sec- 
ond to the twelfth day after operation, with an 
average of 5.7 days. (Table v1.) The most com- 
mon initial symptoms were diarrhea, occurring 
in three patients, and fever, which was also 
noted in three patients. In two patients diarrhea 
and fever appeared simultaneously, and in one 
patient diarrhea and vomiting were the initial 
manifestations. Vomiting only, abdominal dis- 
tention and a psychotic reaction were the first 
evidences of the disease in one patient each. 
(Table vu.) Subsequent clinical features were 
fever and diarrhea, as well as tachycardia, 
hypotension and oliguria. All these developed 
in the majority of patients. Abdominal disten- 
tion occurred in five patients, vomiting in four, 
abdominal pain or tenderness in four and dis- 
orientation in two. Massive gastrointestinal 
bleeding appeared in two patients as a result 
of acute ulceration of the esophagus. (Table 
VIII.) 
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Pseudomembranous Enterocolitis 


TABLE I 
PRE-ENTEROCOLITIS PERIOD 


Patient’s Initials, Age (yr.), po ee 


Year Treated 


H. T. (NYH 


| 769 475) 1947 
S.S. (NYH 
652 109) 1957 
M. L. (NYH 
670 713) 1958 

A. C. (NYH 
776 626) 1957 


C. M. (NYH 


773 435) 1957 
J. S. (NYH 


711 949) 1955 
J. B. (NYH 


762 418) 1957 


S. S. (NYH 
772 620) 1957 
W. R. (NYH 
706 852) 1955 

A. N. (NYH 


783 303) 1957 
B. S. (NYH 
710 845) 1956 
R. S. (NYH 
547 789) 1958 


Hospital No. Sex and 


Race 


62,M,W 
| 63,M,W 
| 81,M,W 


75,M,W 


69,M,W 
65,M,W 


63,M,W 


51,M,W 
74,M,W 
73,M,W 


68,M,W 


70,F,W 


Primary Diagnosis 


Chronic cholecystitis 


Duodenal ulcer with 
obstruction 

Prostatic hypertrophy 
and ureteral calculus 

Acute cholecystitis 
and choledo- 
cholithiasis 

Carcinoma of colon 


Carcinoma of 
esophagus 

Carcinoma of cecum 
with metastases to 
liver 

Bleeding duodenal 
ulcer 

Carcinoma of tongue 


Acute pancreatitis 
Chronic cholecystitis 


Perforated duodenal 
ulcer 


Conditions 


Operation 


Pulmonary emphy- 
sema 


Metabolic alkalosis 


Azotemia, diabetes 
and heart failure 
Fracture of hip 


Arteriosclerotic 
heart disease 
Malnutrition 


Anemia 


Anemia 


Arteriosclerotic 
heart disease 
Arteriosclerotic 
heart disease 
Arteriosclerosis 


Asthma 


Cholecystectomy and 
appendectomy 
Subtotal gastric resection 


Ureterolithotomy and 
cystostomy 

Internal fixation of fracture of 
hip, cholecystectomy and 
choledocholithotomy 

Subtotal colectomy 


Esophagectomy 


Right colectomy 


Subtotal gastrectomy 

Biopsy of tongue 

Exploration of common duct 

Cholecystectomy and explora- 
tion of common duct 


Plication of perforated 
duodenal ulcer 


All patients received antimicrobial therapy 
prior to the onset of symptoms of enterocolitis. 
In all patients antibiotics were administered 
during the postoperative period, and in six pa- 
tients these drugs were also given prior to 
operation. The combination of penicillin and 
dihydrostreptomycin administered intramus- 
cularly was used in eleven patients, while the 
tetracycline compounds were used parenterally 
in five patients and orally in one. Only two pa- 
tients underwent preparation of the bowel with 
antibiotics, and in these neomycin was used. 
Table rx.) No other patient received anti- 
biotics orally. 

Microscopic examination of the stool was 
made in eight cases, and in seven instances 
revealed gram-positive cocci only or pre- 
dominantly. Hemolytic Staph. aureus grew out 
in cultures of the stool of six of seven patients 
in whom the study was performed prior to 
death. (Table x.) 

The relationship of prompt diagnosis and 
treatment to outcome is of particular interest. 
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In the three patients who recovered, an average 
of only 5.7 hours elapsed from the initial 
manifestation of the disease to the institution of 
therapy, while in the cases ending fatally, and 
recognized clinically, an average of forty hours 
passed before the disease was suspected and 
treatment begun. (Table x1.) 

Therapy consisted of discontinuance of the 
antibiotics being used, intravenous administra- 
tion of large amounts of colloid, saline and 
potassium chloride, and the use of parenteral 
erythromycin, chloramphenicol or novobiocin, 
the antibiotics to which the great majority of 
strains of hemolytic staphylococci in this 
hospital have been sensitive during the period 
of study. Cortisone or ACTH was used in only 
three instances and, although the fatal outcome 
was not affected, these drugs were started late 
in the course of the disease. The high mortality 
rate is evident, and the rapidity with which 
death may occur is well illustrated by the 
average survival of 4.7 days after the onset of 
symptoms. This excludes one patient who died 
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TABLE II 
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ENTEROCOLITIS, PERIOD 


| 
Examination of Stool | Preceding Antimicrobials | 
Day of | 
Case O Initial | Period of 
nset (post- | 
No. operatively)| Symptoms | | Administratior 
P Smear Culture Drug | Route 
1 | Fourth Diarrhea Many gram- | Hemolytic Tetracycline | Orally and Pre- and post- 
positive cocci | Staph. aureus intra- operative 
| muscularly 
2 | Second | Fever | Not performed | Not performed | Penicillin and | Intra- Postoperative 
(gastric aspi- | streptomycin | muscularly 
rate cultured 
hemolytic 
Staph. 
aureus) | 
3 | Eleventh | Fever Many gram-_ | Not performed | Penicillin, | Intra- Pre- and post- 
| positive cocci streptomycin | muscularly operative 
and tetra- | 
cycline 
4 | Twelfth | Fever and | Not performed | Not performed | Penicillin and | Intra- Pre- and post- 
afterthird | diarrhea streptomycin | muscularly operative 
operation | 
5 | Fourth | Diarrhea Negative Enteric organ- | Neomycin | Orally Preoperative 
| | isms Penicillin and | Intra- Postoperative 
streptomycin | muscularly 
6 | Third Fever | Many gram- | Some hemo- Penicillin and | Intra- Postoperative 
positive cocci | lytic Staph. streptomycin | muscularly 
aureus Oxytetracy- Intra- 
cline venously 
7 | Fifth | Diarrhea | Many gram- | Hemolytic Neomycin Orally Preoperative 
| positive cocci | Staph. aureus| Penicillin and | Intra- Postoperative 
(also gastric streptomycin | muscularly 
aspirate) 
8 | Third Fever and | Many gram- Hemolytic Tetracycline | Intravenously | Postoperative 
diarrhea | positive cocci | Staph. aureus| Penicillin and | Intra- 
(also throat | streptomycin | muscularly 
culture) | 
9g | Fourth Vomiting | Many gram- Hemolytic Penicillin and | Intra- Pre- and post- 
and | positive cocci | Staph. aureus| streptomycin | muscularly operative 
diarrhea | 
10 | Seventh Distention | Not performed | Not performed | Penicillin and | Intra- Pre- and post- 
| streptomycin | muscularly operative 
Tetracycline Intravenously | Postoperative 
11 | Seventh Psychotic | Not performed | Not performed | Chloramphen- | Intravenously | Preoperative 
reaction | icol 
Penicillin and | Intra- Postoperative 
streptomycin | muscularly 
12 | Sixth Vomiting | Gram-positive | Hemolytic Penicillin and | Intra- Postoperative 
| cocci Staph. aureus,| streptomycin | muscularly 
Pseudomonas 
pyocyaneus 


of multiple complications twenty-seven days 
later. Four patients died less than seventy-two 
hours after the onset of symptoms. In those 
recovering, marked improvement was evident 
within twenty-four to forty-eight hours, and 
these patients were asymptomatic within a 
week. (Table x11.) 


Postmortem examination was performed on 
all patients. Changes characteristic of pseudo- 
membranous enterocolitis were evident in the 
stomach and the entire small and large bowel in 
two patients, while in two patients almost all 
the small and large intestine was affected. In 
two patients the entire colon was involved: in 
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TABLE III 
THERAPY PERIOD OF ENTEROCOLITIS 


| Therapy 
Delay from |—— 
No. Plasma | Corticosteroids Result 
| Electrolyte | 2nd/er | ntimicrobials 
: Blood | Corticotropin 
1 |3 hr. Large amounts o (| 0 Erythromycin Recovered 
2 |24hr | Large amounts} + o Erythromycin and | Died 48 hr. after onset 
| chloramphenicol 
3 | 48 hr. 10 | oO 0 Erythromycin and | Died 5 days after onset 
chloramphenicol 
4 | To death None Died 24 hr. after onset 
5 |3 days Large amounts - ~ Erythromycin, Died 27 days after onset 
chloramphenicol 
| and novobiocin 
6 | 24 hr. |Large amounts} + | 0 Erythromycin Died 3 days after onset 
7 | 24 hr. Large amounts} + 0 Erythromycin and | Died 7 days after onset 
+ chloramphenicol 
8 | 12 hr. | Large amounts | o 0 Erythromycin Recovered 
9 | 48 hr. Large amounts o + Erythromycin Died 72 hr. after onset 
10 | 48 hr. | + ; + 0 Chloramphenicol | Died 8 days after onset 
11 | To death | + o + Chloramphenicol | Died 9 days postopera- 
tively 
12 |2hr. | + oa 4 0 Erythromycin and | Recovered 
| novobiocin 
| 
one of these, the terminal ileum was also 
COMMENTS 


involved. In three patients in whom the disease 
process was thought to be only a contributing 
cause of death, the pathological changes in- 
volved only segments of either the small intes- 
tine or colon. 

The usual gross appearance was characterized 
by a friable, grayish yellow membrane, loosely 
adherent to the underlying mucosa or sub- 
mucosa. In some areas the membrane was 
composed of large sheets or cases of the lumen, 
and in others ulceration and hyperemia were 
evident between patches of the pseudomem- 
brane. Microscopically, mucosal necrosis was 
present often, and leukocytes and necrotic 
lebris were enmeshed in the overlying fibrin 
nembrane. Dense clusters of gram-positive 
‘occi and occasionally other bacteria usually 
were present within the membrane or intestinal 
‘rypts. The lamina propria and submucosa were 
dematous and intensely hyperemic, with 
ecasional focal hemorrhage. In a few patients 
iny fibrin clots were present in the vessels. 
Leukocytic infiltration was slight to marked, 
ind in some instances extended into the 


nuscularis. 
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The etiology of pseudomembranous entero- 
colitis has not been established conclusively. It 
is possible that the pathogenesis may differ 
and yet result in similar gross and microscopic 
features because of acute necrosis of the mucosa 
and outpouring of blood and interstitial fluid, 
with leukocytic infiltration of the bowel wall. 

Acute necrosis of the intestinal mucosa with 
formation of a microscopic pseudomembrane of 
fibrin, epithelial cells, erythrocytes and leuko- 
cytes has been experimentally produced in dogs 
by simultaneous laparotomy and transfusion 
of human blood. Thrombi and congestion in the 
capillaries of the intestine and other organs 
were found, and the necrosis was attributed to 
this diffuse thrombosis [7]. Penner and Bern- 
heim [2], in 1939, had proposed this explanation 
of the pathogenesis of pseudomembranous 
enterocolitis in human beings, and considered 
shock the inciting factor. However, it by no 
means follows that this sequence of events alone 
can account for the great majority of cases seen 
today. 

Increasing evidence points to an alteration 
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TABLE IV 
FOLLOW-UP AND POSTMORTEM FINDINGS 


Case No. | Culture of Bowel | Involved Bowel Other Findings Comment 
| 
2 Hemolytic Staph. | Entire small bowel and | Multiple lung abscesses | Patient initially thought to have 


aureus | most of large bowel 


3 Not reported Entire colon 


| 
| 
4 Hemolytic Staph. | Terminal 65 cm. of 
aureus ileum 
Not reported | Small bowel and re- 
maining colon 


Ww 


6 Hemolytic Staph. | Stomach, small bowel 
aureus; Proteus and colon 
vulgaris 

7 Hemolytic Staph. | Terminal 20cm. of | 
aureus; Proteus | ileum and entire | 
vulgaris colon 

9 Hemolytic Staph. | Stomach to rectum 
aureus 

10 Hemolytic Staph. | Entire jejunum 
aureus 

II Enteric organisms | Left colon 


cultured, hemolytic 
Staph. aureus 


Bronchopneumonia 


Aspiration of vomitus 


Peritonitis, bleeding 
peptic ulcer, pulmo- 
nary infarct 

Peritonitis, hemolytic 
Staph. aureus 


Bronchopneumonia 


Bronchopneumonia, 
hemolytic Staph. 
aureus 

Pancreatitis, ulceration 
of esophagus with 
hemorrhage 

Arteriosclerosis 


perforated duodenal stump; 
exploration performed for this 
24 hr. after onset 

Patient thought to have pneu- 
monia with hyponatremia; was 
given no saline or water to re- 
place diarrheal output 

Immediate cause of death was 
sudden aspiration and asphyxia 

Poor cardiac and pulmonary 
condition greatly aggravated 
by enterocolitis 

Steroids and novobiocin were 

not employed 1); 


| 
| 


\Steroids not used despite 1; 
| downhill course D 


IPatient clinically well 4 days D 
after onset; prompt treatment Ps 
probably life-saving 

|Diagnosis was made late in the _ 

| disease; course was irreversible 

\Enterocolitis was not suspected 

| clinically and went untreated 

| until patient’s death 

|Diagnosis never suspected 
despite diarrhea and hypoten- 
sion; patient thought to have 
adrenal failure, and treatment 

| was inadequate for enterocolitis 

|Very prompt treatment 


of the bowel flora with overgrowth of the 
hemolytic Staph. aureus as the responsible 
factor in most cases occurring at the present 
time. Staphylococci have been found in stool 
or intestinal cultures in a high percentage of 
cases of pseudomembranous enterocolitis in 
recent studies at several institutions [3-5]. 
Resistant staphylococci frequently flourish 
in many areas of the body during the adminis- 
tration of broad-spectrum antibiotics which 
alter or eliminate the normal bacterial flora. 
Thus, the widespread use of these antibiotics 
undoubtedly increases the frequency with 
which the intestinal tract is invaded or over- 
grown by staphylococci [6]. 

Whether pseudomembranous enterocolitis 
actually has occurred more frequently in recent 


years has not been determined. Review of the 
postmortem records at this institution reveals 
only an occasional case of pseudomembranous 
enterocolitis in the period from 1930 to 1939. 
However, Pettet and associates [7], from exami- 
nation of postmortem records, did not find a 
statistically significant increase in frequency of 
the disease at the Mayo Clinic from 1925 to 
1952. They also noted that before 1948 no case 
had been diagnosed correctly prior to the pa- 
tient’s death, but that after that time the 
clinical diagnosis was accurate in over half the 
patients coming to postmortem examination. 
This may well indicate earlier treatment and 
recovery in other patients since 1948, so that 
autopsy records would not indicate the true 
frequency of the disease. 


| | | 
— 
| 
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TABLE V 
OPERATIVE DIAGNOSIS 


TABLE VI 
DAY OF ONSET OF ENTEROCOLITIS (POSTOPERATIVELY) 


No. of Days 
Diagnosis | Cases 
ute or chronic cholecystitis. . . . 3 
ptic ulcer with complication.............. 3 
eteral calculus with prostatic hypertrophy..| 1 
TABLE VII TABLE Vill 
INITIAL SYMPTOMS OF PSEUDOMEMBRANOUS SUBSEQUENT SYMPTOMS OF PSEUDOMEMBRANOUS 
ENTEROCOLITIS ENTEROCOLITIS 
| 
Symptoms | No. of Cases Symptoms No. of Cases 
I Abdominal distention................. 5 
Abdominal pain and/or tenderness. .. . . 4 
Gastrointestinal bleeding.............. 2 


TABLE Ix 
ANTIMICROBIAL DRUGS GIVEN PRIOR 
TO ONSET OF SYMPTOMS 


TABLE x 
EXAMINATION OF STOOL (PRIOR TO DEATH) 


No. of Seah 
Drug Given | No. of Cases Cases —_ 
otal patients receiving a drug........ 12 Stool smear and gram stain. 8 Gram-positive 
Penicillin plus streptomycin. ...... cocci in excess 
Tetracycline and oxytetracycline.......| 5 in seven cases 
Neomycin bowel preparation.......... 2 aureus in six 
cases 
TABLE TABLE 
AVERAGE LENGTH OF DELAY IN DIAGNOSIS RESULTS 
Delay Result No. of Cases 
-atients with fatal outcome in whom condi- Died (from 1 to 27 days after onset 
tion was recognized clinically (range: with an average of 4.7 days, ex- 


* Excludes patients in whom condition was not 
iagnosed clinically. 
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It is entirely conceivable that the intestinal 
flora may be altered sufficiently by intestinal 
stasis, such as paralytic ileus, to allow over- 
growth of the staphylococci. Impaired re- 
sistance of the host in the presence of virulent 
strains of staphylococci also might permit the 
overgrowth of these organisms in the intestinal 
tract. The fact that more extensive operations 
are being performed on more debilitated pa- 
tients than in earlier periods might account, in 
part, for greater frequency of the disease. How- 
ever, we believe that at present the most com- 
mon factor altering the intestinal flora with 
resultant overgrowth of staphylococci is the 
use of broad-spectrum antibiotics. 

Unfortunately, the staphylococci usually 
were not considered pathogenic until recently. 
Their presence in stool culture media often was 
not considered significant, and therefore was 
not reported, or gram-positive inhibitors were 
used in the media. Thus the role of staphylococci 
in the cases of earlier series cannot be deter- 
mined. In the present investigation, gram- 
positive cocci in stool smears and hemolytic 
staphylococci in cultures of the stool were 
identified as the sole or predominant bacteria 
in all but one case in which these studies were 
performed. 


Bennett, Wood and Yardley [8] have ob- 


served pseudomembranous enterocolitis in 
chinchillas who were receiving chlortetracycline. 
Pure cultures of hemolytic staphylococci were 
obtained from the stools of these animals, and 
the clinical picture was similar to that in hu- 
man beings, since it was characterized by severe 
diarrhea, lethargy, weakness and death. These 
authors from the Johns Hopkins Hospital then 
procured the tissues from the patient in whom 
“diphtheritic enterocolitis” developed follow- 
ing gastroenterostomy for peptic ulcer on whom 
Finney [9] originally reported in 1893. After 
appropriate staining, myriads of gram-positive 
cocci were found in sections of this patient’s 
intestine. 

It appears reasonably certain that staphylo- 
cocci are capable of causing pseudomembranous 
enterocolitis in the human being, and account 
for the great majority of cases at the present 
time. That other etiologic factors may produce 
acute necrosis of the intestinal mucosa with 
the formation of a pseudomembrane is quite 
conceivable, and these factors may have been 
responsible for many of the cases noted pre- 
viously and some of those occurring today. 
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It is of great importance to recognize the on- 
set of pseudomembranous enterocolitis and 
institute treatment immediately. Although 
pseudomembranous enterocolitis occurred fol- 
lowing operation in each of the patients in our 
study and has most frequently followed intra- 
abdominal procedures, the disease may develop 
in patients who have had no operation [zo] 
Diarrhea and fever, at times appearing simul 
taneously, have been the most common initia 
manifestations at The New York Hospital, anc 
appeared in all but one patient during the 
course of the disease. It should be emphasized 
however, that diarrhea may not occur. In the 
patients who recovered, early diagnosis anc 
therapy were notable. The following case re- 
port well illustrates that a delay will prove 
disastrous. 


CASE REPORT 


A seventy-four year old white man (NYH 
706 852) was admitted in April 1955. For three 
months he had noted pain in the left mandibular 
area, difficulty in swallowing and weight loss. 
Examination revealed an ulcerated mass in the 
tongue. Biopsy of the mass was performed, and 
microscopic examination revealed squamous ° cell 
carcinoma of the tongue. 

For two days before operation and thereafter, 
the patient was given 600,000 units of procaine 
penicillin and 0.5 gm. of dihydrostreptomycin 
twice daily intramuscularly because of inflamma- 
tion about the mass. He remained afebrile and free 
of gastrointestinal symptoms until the fourth post- 
operative day, when he vomited small amounts of 
ingested liquids and had several watery bowel 
movements. Emesis and diarrhea increased over 
the next forty-eight hours, associated with low 
grade fever and leukocytosis. He then became 
markedly weak, hypotensive and cyanotic. There 
was no abdominal tenderness or distention, but 
hyperactive bowel sounds were noted. 

At this time the possibility of pseudomembranous 
enterocolitis was suspected, and gram stains of the 
stool revealed numerous clusters of gram-positive 
cocci with only a few gram-negative rods. Cultures 
subsequently demonstrated a heavy growth of 
hemolytic Staph. aureus and a few gamma strepto- 
cocci and coliform bacilli. He was given erythro- 
mycin as well as large amounts of fluid and 
electrolytes intravenously, and cortisone paren- 
terally. The administration of penicillin and 
dihydrostreptomycin was discontinued. He con- 
tinued to pass profuse amounts of stool containing 
shreds of yellow-white material, and required 
norepinephrine for maintenance of blood pressure. 
The urinary output, which had gradually dimin- 
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ed since the. onset of symptoms, decreased 
rkedly. He died seventy-two hours after the 
set of vomiting and diarrhea. Postmortem 
1mination disclosed typical changes of pseudo- 
mbranous enterocolitis involving the stomach, 
d the entire small intestine and colon. 


Comment: This case pointedly demonstrates 
‘eral features of the disease which should be 
pt in mind. Major operative trauma and 
‘ess need not precede the development of 
eudomembranous enterocolitis. In our pa- 
nt only local biopsy of the tongue was per- 
‘med. The profuse overgrowth of staphylo- 
cci in the gastrointestinal tract is promoted 
not solely by the oral administration of broad- 
ectrum antimicrobials, for in our patient 
tramuscularly administered penicillin and 
hydrostreptomycin were the only antibiotics 
sed prior to the onset of symptoms. A 
ulminating course and death within a few days 
typical of this disease. A high index of 
ispicion and prompt institution of therapy are 
ssential if the mortality rate is to be decreased. 
In this case, gram stains of the stools initially 
would have revealed the diagnosis. 


OBSERVATIONS 


The clinieal picture is variable, and therefore 
demands a constant awareness of the possibility 
of enterocolitis if the diagnosis is to be made be- 
fore the process is advanced. In several cases in 
the present study, diagnoses that were errone- 
ous or insufficient to explain the entire clinical 
picture were made, including acute adrenal 
failure, myocardial infarction, bronchopneu- 
monia and perforation of the duodenal stump. 
\ny patient in whom fever, diarrhea, paralytic 
ileus, abdominal pain or tenderness, nausea and 
vomiting, or evidence of hypovolemia develop, 
which obviously are not due to some other 
»rocess, should be suspected of having pseudo- 
nembranous enterocolitis. 

Examination of the stool for gram-positive 
occi is usually revealing, but if not, treatment 
hould be started nevertheless. Even though 
sseudomembranous enterocolitis may be caused 
/y more than one etiologic agent, it would seem 
vise, in our present state of knowledge, to treat 
uch patients in an identical fashion, as out- 
ned in the next paragraph. There can be little 
‘bjection to this, yet there is much to be gained 
n the therapy of a rapidly fatal disease. 

The objectives of treatment are threefold: 


elimination of hemolytic staphylococci and re- 
establishment of the normal flora of the bowel; 
correction and prevention of further depletion 
of water, electrolytes and protein in the body; 
and reduction of toxicity. 

In most instances the particular strain of 
staphylococcus present will be sensitive to 
novobiocin, and less often to erythromycin or 
chloramphenicol. When strains resistant to all 
of these antibiotics are present, the prompt 
elimination of any broad-spectrum antibiotic 
in use will facilitate re-establishment of the 
normal flora. A tremendous outpouring into the 
intestinal lumen of fluid containing large 
amounts of protein occurs, and is probably the 
most important factor in the production of 


shock and resultant death. This situation de- 


mands rapid and continued administration of 
saline, potassium and plasma intravenously, 
and whole blood when pre-existing deficits are 
present. 

The role of staphylococcal enterotoxin in this 
disease is not settled. Surgalla and Dack [71] 
found that the great majority of strains of 
staphylococci isoltated from the stool or 
intestinal lumen of patients with “enteritis” 
following antibiotic therapy were capable of 
producing enterotoxin. The similarity between 
the symptoms of staphylococcal food poisoning 
and pseudomembranous enterocolitis has been 
noted. Dramatic improvement following the 
administration of ACTH or cortisone to pa- 
tients with staphylococcal enterocolitis has been 
reported, and was attributed to an antitoxic 
effect of these agents [12]. 


SUMMARY 


A study was made of nine fatal and three non- 
fatal cases of pseudomembranous enterocolitis 
occurring postoperatively during a recent five- 
year period. Only two of these patients under- 
went operative procedures on the colon. Fever 
and diarrhea were the most common initial 
manifestations of the disease, and appeared an 
average of 5.7 days after operation. Prior to the 
onset of enterocolitis all patients had received 
antimicrobial therapy, which in almost all 
instances was given by the parenteral route 
only. Gram-positive cocci were identified as the 
sole or predominant organism in stool smears, 
and hemolytic Staph. aureus was cultured from 
the stools of all but one patient on whom these 
studies were performed. The importance of 
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prompt diagnosis and treatment is indicated by 
an average delay of only 5.7 hours in initiating 
therapy in those patients who survived, and a 
delay of forty hours in fatal cases. Death 
occurred an average of less than five days after 
the onset of symptoms. Pathologic changes were 
typical of those previously described and 
usually involved extensive areas of the colon, 
small intestine and, occasionally, the stomach. 

Evidence from this and other recent studies 
indicates that alteration of the bowel flora by 
broad-spectrum antibiotics with resultant over- 
growth of the hemolytic Staph. aureus is 
responsible for most cases of pseudomem- 
branous enterocolitis at the present time. 
Three objectives should be sought in treatment: 
elimination of hemolytic staphylococci and 
establishment of the normal flora of the bowel; 
restoration of water, electrolytes and protein in 
the body; and reduction of toxicity. 
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Dermatofibrosarcoma Protuberans 


REVIEW OF THE LITERATURE AND REPORT OF FOUR CASES 


L. ScuiFF, M.D., Pawtucket, Rhode Island, Murray J. Tye, M.p., Haverhill, Massachusetts, 
ARTHUR B. KERN, M.D., Providence, Rhode Island, Giuseppe Moretrt1, M.D., Genoa, Italy, 
AND FRANCESCO RONCHESE, M.D., Providence, Rbode Island 


¥ ya and Ferrand [1], in 1924, described a 
LY new clinical and pathological entity under 
the title of ‘ Progressive and Recurring Derma- 
tofibromata or Fibrosarcomata of the Skin.” 
From the four cases studied, three of which were 
their own (Fig. 1), they summarized the clinical 
picture as “that of a neoplastic lesion of the 
skin which had a peculiar appearance, its 
features being derived in part from the picture 
of scleroderma en plaque.” They described the 
disorder as progressive with a great resistance 
to treatment and a tendency to recur after in- 
complete removal, hence showing a certain 
degree of local malignancy. A minor character- 
istic was a favored localization on the abdomen 
and the groins. Histologically, the growths 
appeared initially as a dermatosclerosis, later as 
typical fasciculated sarcomatous tissue by 
multiplication, separation and differentiation of 
the cells. In 1925 Hoffmann [2] described 
several similar cases and referred to the tumor 
s “dermatofibrosarcoma protuberans.” Senear, 
\ndrews and Willis [3], in 1928, reported two 
cases and confirmed the findings of Darier and 
Ferrand. 

Since that time many articles dealing with 
this cutaneous disease have appeared in the 
literature under a great variety of titles. Favre 
ind Josserand [4] noted that the neoplasm sm 
een studied, particularly in Italy [5]. 

‘rance [6] also a considerable number of cases 
iave been reported. Studies were done in 
\rgentina by Fidanza et al. [7], and Mazzini 
nd others [8], and in Spain by Gay Prieto and 

‘ascos, and Dauden and Mora [9]. Fettich [zo], 
1 Yugoslavia, reported on a case in w hich 
veriosteal reaction of bone underlying the 
umor was present. Of import are the papers of 
3orrie [11], who reported a case closely resem- 


bling in clinical appearance our Case 1 (Fig. 2), 
and of Farris and Oliva [12]. 

In this country, reports have been made by 
Taylor [13], Johnston [14], Hertzler [15], 
Konwaler et al. [76], and Prior and Sisson [77]. 
Binkley [18], in reporting six cases of dermato- 
fibrosarcoma protuberans, stated that the dis- 
ease is not of such rare occurence as formerly 
believed. The etiology of dermatofibrosarcoma 
protuberans (DFSP) has not been established. 
Binkley [18] suggested that because of the close 
proximity of the tumor to the mammary ridge, 
in the reported cases, the origin was in mam- 
mary tissue. This concept, however, has been 
opposed by Dufourmentel et al. [19] and by 


Fic. 1. Clinical appearance of dermatofibrosarcoma 
protuberans in the classic original case of Darier and 
Ferrand. It shows well the “protuberans” feature, 
diagnostically most important. 
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Gaté [20]. Mosto [27] has maintained that the 
tumors were of neurogenic origin. This view has 
been rejected by deGraciansky et al. [22] and 
by Binkley [78]. Eller and Eller [23] believe 
that DFSP is frequently preceded by trauma, 
an etiologic concept which is held by several 
other authors [2,24]. Scio and Indorante [25] 
reported on a twenty-one year old man whose 
tumor appeared on the suprapubic region at the 
age of eighteen months, following a prick by a 
rooster. He again injured the same area at the 
age of fourteen years and two nodules “the 
size of walnuts” developed gradually on an 
8 by 8 cm. plaque. The authors doubted that 
trauma was a primary factor but believed that 
it may have aggravated a pre-existing disorder. 

Costa [26], in his comprehensive paper in 
1946, classified the disease between the 
fibromas and sarcomas, oscillating toward one 
or the other according to the case. He empha- 
sized the fact that the histopathology is not 
specific but varies from case to case according to 
the stage of the process. The non-specificity of 
the histologic picture has also been noted by 
deGraciansky et al. [22], Michelson [27] and 
Luscombe and Pratt [28]. Both Michelson, and 
Luscombe and Pratt obtained biopsy sections 
from various parts of the tumor and the patho- 
logical diagnosis was different with each loca- 
tion. Hoffert [29], in reporting three cases of 
DFSP, considers the lesion to be intermediate 
in position between fibroma and sarcoma, just 
as basal cell epithelioma is intermediate in 
position between benign epithelial growths and 
squamous cell carcinoma. Mopper [30] has 
proposed the term primary fibrosarcoma of the 
skin, a suggestion which has been unacceptable 
to most since DFSP of the skin is considered an 
entirely separate entity. Vitagliano [31] re- 
viewed 146 cases and concluded that DFSP is a 
non-malignant tumor, and that etiologically 
and histologically there is a great similarity to 
keloid except that the latter possesses more 
collagen. Allen [32] points out that the histology 
of DFSP is indistinguishable from that of 
ordinary sclerosing hemangioma. He maintains 
that DFSP is histogenetically related to 
sclerosing hemangioma. deBrux and Godechot 
[33] discuss histiocytoma (sclerosing heman- 
gioma-Civatte’s fibroma en pastille) and the 
dermatofibroma of Darier and Ferrand which 
they call pseudosarcoma. This they consider 
the result of a true neoplastic process, poten- 
tially malignant. They describe voluminous 


fibroblasts, deeply staining nuclei and frequent 
mitoses. Histochemically they studied the be- 
havior of reticulin; in histiocytoma the basi 
glycoprotein substance is PAS-positive. In th: 
dermatofibroma of Darier and Ferrand, how 
ever, they found the reticulin membrane to be 
PAS-negative. They maintain that this differ 
ence is fundamental for differentiation betwee: 
pseudosarcoma (DFSP) and true sarcoma. The 
appearance of the connective tissue in keloids, 
fibromas and DFSP with the periodic acic 
Schiff-McManus stain is discussed by Steine: 
[34]. Marson [35] considers the disorder 
clinically and histologically different fron 
various kinds of sarcomas and as a peculiar typ« 
of fibroma. An excellent example of a tumor 
with typical clinical appearance and non- 
uniform histopathology has been presented by 
Lund [36]. 

Binkley [18] has pointed out that the 
diagnosis of DFSP must be made on the basis o! 
the clinical evidence alone in view of the lack o! 
specific histologic features. This opinion has also 
been set forth by deGraciansky et al. [22], 
Gerlach [37] and others. It might be pointed out 
that the case of Scotti [38] presents none of the 
clinical features of DFSP. Since these are of 
capital importance, in the absence of typical or 
distinctive histopathology, this case cannot be 
accepted. The problem of the benignity or 
malignancy of DFSP has aroused considerable 
controversy. Darier and Ferrand [1] describe 
the tumor as having a tendency to recur after 
incomplete removal, hence showing a certain 
degree of local malignancy. Senear et al. [3] also 
stated that rapid recurrence was the rule after 
incomplete removal, but they found no evi- 
dence of metastasis. Binkley [18] considered it 
of low grade malignancy and recommended 
wide excision to prevent local recurrence. He 
presented one case in which the patient sup- 
posedly died of metastases but failed to men- 
tion the sites or whether they had been 
examined histologically following autopsy. 

There is mention in the foreign literature of 
distant metastasis from DFSP but, as far as we 
could determine, in none of these was there 
autopsy proof. deGraciansky et al. [22] con- 
sider the neoplasm a “borderline cancer”’ 
characterized by local malignancy, giving rise 
to no distant metastases but almost invariably 
recurring after incomplete removal. They state 
that the reported metastases described by 
Konig and Usher which were located in the skin 
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Fic. 2. Case 1. Dermatofibrosarcoma protuberans. 


ere only local recurrences of the original 
umor. Mopper [30] considers the tumor 
nalignant with slight metastatic tendencies. 
Wooldridge [39] recently reported a case with 
fatal metastases; again, however, no autopsy 
was performed. Acanthosis nigricans associated 
with DFSP with multiple cutaneous metastases 
‘of dermatofibrosarcoma”’ was reported in a 
twenty-nine year old woman by Melczer and 
Dvorszky [40]. Here, again, the paper (ab- 
stracted) mentions metastases but does not say 
if and how the patient died. Gerlach [37] reports 
on thirty-two patients, one of whom died of 
pulmonary metastases; autopsy evidence is not 
mentioned. Recently Pack and Tabah [41] 
presented a summary of their experience over a 
twenty-year period with thirty-nine patients 
seen at the Memorial Hospital in New York. 
Che incidence of this tumor was slightly less 
than 0.1 per cent of all tumors seen during that 
ime. In all thirty-nine patients followed up 
there was not a single instance of metastasis to 
regional lymph nodes or viscera. They consider 
the term DFSP a misnomer because the major- 
ty of these neoplasms do not metastasize. 
Ronchese and Schiff [42] have also stated that 
DFSP is a poor term but that, as in the case of 
Kaposi’s sarcoma, to avoid confusion it is 
oreferable to keep an old term even if it is not 
ompletely satisfactory. 


CASE REPORTS 


Case1. A forty-six year old white man was first 
een in August 1954 because of a reddish tumor, 9 
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Fic. 3. Case 1. Appearance four years after surgical 
removal. 


by 11 cm. on the right scapular area. (Fig. 2.) Its 
upper pole showed a superimposed mass of the same 
color. The borders surrounding the lesion were firm 
and studded with nodules, while the center of the 
tumor was soft. Numerous dilated veins crisscrossed 
the entire tumor, converging toward its center. The 
mass was movable over the deeper tissues. There 
was no pain on palpation and no ulceration was 
present. The general physical examination was 
negative for abnormalities. The patient stated that 
the tumor had first appeared five years previously. 
It began as a small erythematous plaque which in- 
creased gradually in size, finally attaining its pres- 
ent dimensions. The tumor occasionally bled after 
accidental trauma. A biopsy specimen was taken at 
the time of his first visit in August 1954, and was re- 
ported as a variant of fibrosarcoma. A second biopsy 
specimen in October 1954 was reported as neuro- 
fibroma. A third biopsy specimen two months later 
was interpreted as dermatofibrosarcoma pro- 
tuberans. The tumor was removed on April 26, 
1955. Histological sections from various parts of the 
surgical specimen were examined and the patho- 
logical diagnosis varied from section to section. In 
some parts of the tumor the histology suggested 
neurofibroma, in others it was consistent with 
dermatofibrosarcoma protuberans, while in still 
others it revealed sclerosing hemangioma. There is 
no sign of local recurrence to date. (Fig. 3.) 


Case u. A fifty-six year old white woman pre- 
sented with a tumor on the right scapular area of 
six years’ duration. She stated that the lesion 
started as a small mass and gradually increased in 
size. There was no pain or discomfort noted. Her 
medical history was not significant. A tumor 
measuring 9 by 5.5 cm. in diameter was noted on 
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Fic. 4 4. IV. dilated blood vessels, 
interlacing bundles of fusiform cells with elongated 
nuclei and wavy fibrils. 


the right scapular area. It was fixed to the under- 
lying tissue and hard in consistency. Numerous 
blood vessels transversed the surface and bled on 
trauma. The tumor was excised on June 16, 1955. 
Its histopathology was consistent with dermato- 
fibrosarcoma protuberans. The patient has re- 
mained well, and there has been no local recurrence 
to date. 


Case 11. A thirty-eight year old white man 
presented with a tumor on the right side of the chest 
of two years’ duration. The tumor measured 6 cm. 
in diameter, was firm and attached to the underly- 
ing structures. Several biopsies were performed and 
were reported as dermatofibrosarcoma protuberans, 
sclerosing hemangioma and dermatofibroma. The 
lesion was widely excised in 1954, and there have 
been no local recurrences or clinical evidence of 
metastases to date. 


Caseiv. A thirty-three year old white man was 
frst seen in 1950 because of a tumor on the right 
shoulder of one year’s duration. There was nx 
history of trauma. Examination revealed a large, 
protuberant, firm, erythematous tumor, measuring 
3 cm. in diameter, surrounded by scleroderma-like 
skin, 6 cm. in diameter. A biopsy was performed 
and the histopathology was consistent with scleros- 
ing hemangioma and dermatofibrosarcoma. The 
lesion was excised in 1951 and recurred in 1953. It 
was excised again and the histopathology was 
interpreted as dermatofibrosarcoma protuberans. 
Five years later there was no evidence of loca 
recurrence or metastases. The sections (Fig. 4) wer« 
studied by ten doctors and the interpretations 
varied from sclerosing hemangioma to dermato- 
fibroma and dermatofibrosarcoma. One doctor com- 
mented: “‘This type of lesion has been classified 
under various headings, and it is often difficult to 
know the exact cells of origin. The tumors look very 
similar to the lesion known as dermatofibrosarcoma 
protuberans, which perhaps represents a ma- 
lignant variant of sclerosing hemangioma or 
dermatofibroma.” 


Studies with the periodic acid Schiff- 
McManus stain were made on sections from 
the patient in Case 1. The PAS stain was posi- 
tive in the epidermis but negative in the dermis 
and in the tumor structures. This places 
dermatofibrosarcoma protuberans in the group 
referred to by deBrux and Godechot as 
pseudosarcoma. 


SUMMARY 


The literature on dermatofibrosarcoma pro- 
tuberans is reviewed. 

The origin of the tumor is still in doubt, some 
maintaining that it arises in mammary tissue, 
some stating that it is of neurogenic origin and 
others attributing an important role to trauma. 

Considerable controversy exists in regard to 
the histopathology of the lesion. It appears to 
us, as well as to many others, that the impor- 
tant feature is the non-specificity of the histo- 
logical picture. As in the case of Kaposi's 
sarcoma, the clinical rather than the histo- 
pathological aspects are most important for 
diagnosis. 

The tumor is locally malignant, recurring 
after incomplete removal. Despite the fact that 
there have been reports of fatal metastases, in 
almost all these cases autopsy proof has been 
lacking. Four cases of DFSP are reported which 
showed the characteristic clinical features along 
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scribed. 
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Hospital Use of Routine Sigmoidoscopy 


ALAN B. CAMERON, M.D., Columbus, Obio 


ym the Department of Surgery, Obio State University 

edical Center, Columbus, Obio. 

combined with digital 
. rectal examination is the best method of 

etecting benign and early malignant lesions of 

1e rectosigmoid. For this reason the Depart- 
ent of Surgery at Ohio State University 
lospital established proctosigmoidoscopy five 
ears ago as part of the routine physical exami- 
ation offered to surgical patients. An outline 

f our procedure for routine and indicated 
roctosigmoidoscopy is presented herein. The 
ost is low in time and money. Because of this 
we hope other hospitals will be interested in 
establishing similar programs. 

By impressing the house staff and medical 
students with the ease and value of routine 
sigmoidoscopy, our program aims to encourage 
them to use the examination in their future 
practice. This would greatly reduce the inci- 
dence and mortality of carcinoma of the 
rectosigmoid [1-3]. 


EQUIPMENT 


On the surgical floor at Ohio State University 
Hospital, a treatment room, 10 by 16 feet in 
size, was converted for proctosigmoidoscopy. 
The equipment purchased is itemized in Table 
i. Two items on this list are expensive. The 
proctologic table now costs about $600. Its 
idvantage over a long table or stretcher cart 
cost about $200) is that it allows for versatility 
n positioning the patient for sigmoidoscopy 
ind for pelvic examination. The portable suc- 
tion apparatus costs about $450. Its advantage 
»ver less expensive table units is that it can be 
moved easily for suction purposes in other areas 
when it is not employed in the sigmoidoscopy 
room. The total cost of the equipment is about 
$2,000. If this is entirely written off on the first 
10,000 proctosigmoidoscopic examinations, the 
cost of equipment per examination would be 
20 cents. 


PERSONNEL 


A senior medical aid is in charge of the 
sigmoidoscopy room. Besides maintaining the 
equipment, she also schedules examinations, 
administers enemas, transports patients and 
assists at sigmoidoscopy. Patients are sched- 
uled at forty-five minute-intervals. The medi- 
cal aid’s salary at Ohio State University 
Hospital is about $1.50 an hour. The cost of the 
medical aid’s time per examination then is 
about $1.12. 


PROCEDURE 


Each patient is scheduled at least one hour 
prior to examination. The medical aid ad- 
ministers a disposable enema forty-five minutes 
prior to examination. This is the only prepara- 
tion required, and it takes about five minutes of 
the aid’s time. The approximate cost of the 
enema unit is 33 cents [4]. 

Thirty minutes after evacuation of the 


TABLE I 
EQUIPMENT NEEDED FOR PROCTOSIGMOIDOSCOPY ROOM 
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Proctologic table 
Instrument cabinet 
Dressing carriage 
Instrument table 
Suction machine 
Metal swivel stool 
Foot stool 


3 Large scopes 

2 Medium scopes 
2 Small scopes 

12 Extra batteries 
24 Extra bulbs 

2 Battery holders 
2 Suction tips 

2 Biopsy forceps 

1 Anoscope 

6 Rectal speculums 
2 Rectal probes 


Long cotton swabs 


Anesthetic ointment 

Lubricating jelly 

Emesis basin 

Round basin 

Plastic basin, 11 by 14 
inches 

Metal pan, 11 by 14 
inches 

Biopsy specimen bottles 

32 Ounce bottle of 144 
alcohol and 44 ether 

1 Gallon of Zephiran 

1 Gallon of Spal detergent 

Rectal gloves 


12 Draw sheets 

12 Hand towels 

6 Pillow cases 

1 Record book 

1 Scheduling book 
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enema, the sigmoidoscopy aid brings the pa- 
tient to the examination room. He is placed in 
the position desired by the sigmoidoscopist at 
the time scheduled for the examination. 

The physician arrives at this time and per- 
forms the examination. This usually requires 
about ten minutes. He is then free to return to 
other duties. This feature has been very popu- 
lar with the busy attending and house staff. 

The medical aid assists the sigmoidoscopist 
by handling swabs, instruments and the suction 
apparatus. After the examination the medical 
aid returns the patient to his room. She then 
administers an enema to the next patient, and 
returns to clean the room and equipment. 


COST 


As itemized previously, the approximate cost 
of sigmoidoscopy per patient is $1.65. This is 
less than the cost of a routine blood count in 
most hospitals. 


COMMENTS 


This sigmoidoscopy room is not restricted to 
proctosigmoidoscopy. During free periods it is 
used for fluoroscopy, minor surgery, pelvic 
examinations, viewing x-ray films, informal 
conferences and storage of treatment carts. 
Similarly, the medical aid performs duties on 
the floor or elsewhere when not assisting at 
sigmoidoscopy. 

Senior medical students are encouraged to 
watch and take part in proctosigmoidoscopic 
examinations. After instruction and assisting at 
ten examinations, the average student can 
safely perform an adequate sigmoidoscopy. 


RESULTS 


Routine sigmoidoscopy at Ohio State Univer- 
sity Hospital has shown that 5.5 per cent of 


asymptomatic patients have polyps. Of these, 
'g per cent show histologic evidence of malig- 
nancy. In addition, about one in 200 have ; 
previously unsuspected malignancy in_ the 
rectosigmoid [5]. This yield of definitely pre- 
cancerous and cancerous lesions is much large: 
than the yield of such lesions of the cervix dis- 
covered by routine cervical and vagina 
smears [6]. 


SUMMARY 


Reduction in the incidence and mortality o 
carcinoma of the rectosigmoid may be accom 
plished by widespread use of routine proct« 
sigmoidoscopy. A detailed low-cost program is 
presented for performing such examination or 
hospital patients. By giving house staff an 
medical students experience with the examina 
tion it is hoped they will use it routinely in then 
future practice. 
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Masses of the Rectovaginal Septum 


. PROPOSED CLASSIFICATION, REVIEW OF THE LITERATURE AND REPORT 
OF A CASE OF LEIOMYOSARCOMA 
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ASSES in the rectovaginal septum are 

rarely encountered. Recently stimu- 
ted by a case of leiomyosarcoma apparently 
rimary in this location, we reviewed the sub- 
ect, with an aim to develop a differential 
assification. 

Rectovaginal masses may arise as neoplasms 
derived from usual histological elements of 
rectum, vagina or rectovaginal fascia. They 
may also result from embryonal rests, anoma- 
lies, displaced tissue, hernia, diverticula, in- 
flammation, or trauma and its residual. 

It is the purpose of this paper to give the 
examining physician a better understanding of 
the rectovaginal region and to outline possi- 
bilities he must consider in his differential 
diagnosis. 


CASE REPORT 


A seventy year old woman was seen by a physi- 
cian in November 1957, after an interval of several 
years, for thrombosed bleeding hemorrhoids and 
constipation. Vaginal bleeding and perineal ecchy- 
moses were also noted. 

Examination of the rectum and vagina revealed 
an ovoid, firm, non-tender, “Jemon size”’ mass in 
he region of the rectovaginal septum. A vaginal 
speculum could not be inserted. 

She entered St. Luke’s Hospital on December 13, 
1957, with the chief complaint of rectal and vaginal 
bleeding and the unexplained rectovaginal mass. 
Trauma was denied although a member of the 
family thought the patient had recently fallen 
istride a bicycle over which she had tripped. 

No mass was felt abdominally. The rectovaginal 
mass had increased markedly in size and now in- 
creasingly narrowed the rectal and vaginal orifices. 
A smooth blue bulge was noted on the posterior 
vaginal wall. Large internal hemorrhoids oozed 


blood. The cephalad extent of the mass could not 
be determined. Ecchymoses were more prominent 
about the perineal region. 

Admission diagnosis was hematoma in the recto- 
vaginal septum probably due to trauma. On 
December 14, pelvic examination with the patient 
under general anesthesia was unsuccessful because 
of the huge rectovaginal septal mass. Blood con- 
tinued to ooze from both orifices. Just within the 
vaginal opening in the right posterolateral region, 
at the beginning of the vaginal bulge, was a 1.0 cm. 
defect in the vaginal mucosa which appeared 
“punched out.” About 2 pints of clots and some 
liquid blood were removed through this opening 
by enlarging it and applying pressure. A drain was 
inserted. 

At home the patient lost weight and became 
progressively weak. The mass regained and ex- 
ceeded its previous size. 

She was admitted to St. Vincent Charity Hos- 
pital on January 30, 1958, for further study. Addi- 
tional history was obtained that the patient may 
have been struck by an automobile some weeks 
previously, further supporting the trauma theory. 

Laboratory data were within normal limits. 
Cytologic examination of smears of cervical and 
vaginal secretions was negative. 

An intravenous pyelogram showed the urinary 
bladder to be distorted and distended. The small 
bowel was displaced cephalad by a large density of 
soft tissue demonstrated in the pelvic cavity. A 
barium enema (Fig. 1) showed no intrinsic lesion 
although there was distortion of the rectal mucous 
membrane. The rectum was narrowed and dis- 
placed posteriorly. 

A diagnosis of hemorrhage from trauma was 
again considered with a possible accompanying 
bleeding tendency. Ecchymoses were now present 
over many parts of the body surface. Surgery was 
not advised. 

At home the patient became weak and urinary 
retention developed with distention of the bladder 
to the umbilicus. 

On February 19 she was readmitted to St. Luke’s 
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Fic. 1. Lateral view showing displacement of small and 
large bowel by extrinsic pressure of pelvic mass. 


ectum 
(compressed 


Hospital. A palpable suprapubic mass was thought 
tq represent the bladder. Twelve hundred cubic 
milliliters of urine were removed representing only 
part of the bladder content. 

At this admission, additional significant findings 
were a low platelet count and bleeding from the 
rectum and vagina. Carcinoma of the uterine body 
was suspected although the cervix or uterus could 
not be adequately examined. A uremic state was 
thought to be secondary to urethral obstruction anc 
urinary retention. Pyelonephritis was considered. 
Bladder drainage, intravenous electrolyte solutions 
and other further supportive therapy brought about 
moderate improvement. Cytologic examination 
of cervical and vaginal smears was again negative 

On March 12 exploration of the vagina was per- 
formed through a Buie sigmoidoscope which was 
inserted beyond the rectovaginal mass after some 
difficulty. Considerable dilatation of the vagina 
was required before the tip of the scope could be 
admitted. It was inserted to a depth of approxi- 
mately 8 inches and one could see beyond this 
point into a cavity lined with pinkish gray and 
brown shaggy tissue covered with exudate. Biopsy 
specimens of this tissue were examined micro- 
scopically. A diagnosis of leiomyosarcoma was 


Bladder 


compressed ) 


Fic. 2. Reconstruction of relationship of tumor to adjacent organs. Drawing in 
mid-saggital plane based on necropsy observations. 
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Frequent vaginal hemorrhages continued. 
arked weakness and anorexia developed, and the 
tient became emaciated. She died on April 15, 


The necropsy report* was as follows: 

The discussion will be confined chiefly to the 
dneys, liver and pelvic organs. Bronchopneu- 

ynia and hemorrhage were the immediate causes 

death. Other findings were generalized arterio- 
lerosis and a remote myocardial infarction due to 
ronary arteriosclerosis. 

There was bilateral pyelectasis and caliectasis. 
he ureters were dilated. The urinary bladder was 
so dilated and the mucosa showed confluent 
emorrhage. The urinary bladder was freely mova- 
e on underlying tumor tissue. 

There was a large tumor mass in the region of the 
‘ctovaginal septum. (Fig. 2.) This measured 10.0 
y 10.0 by 20.0 cm. in its greatest dimensions. It 
ympressed the rectum against the sacrum but did 
\ot appear to invade it. The rectum was freely 
novable and the mucosa was intact. 

The tumor invaded the mucosa of the posterior 
aginal wall. In this wall there was a smoothly lined 
inus which entered the necrotic center of the 
tumor mass. The tumor replaced the uterine cervix 
and invaded the endometrial cavity. The uterus 
was displaced upward and the myometrium was 
also involved with tumor. 

The tumor mass and uterus together weighed 
640 gm. The tumor tissue was friable yet firm with 
an irregular lobulated contour which extended into 
surrounding soft tissues. On cut sections it ex- 
hibited a large central area of necrosis which con- 
tained purulent exudate. The tumor replaced a 
portion of the uterine wall in the manner of a tumor 
invading by extension from outside the uterus rather 
than one which originated in the uterus. 

The uterus showed no abnormalities beyond the 
limits of tumor invasion. The endometrial cavity 
was slightly dilated. The uterine tubes and ovaries 
were grossly normal. 

In the right lobe of the liver there was a solitary 
metastatic tumor measuring 1.0 cm. in diameter. 
No other evidence of metastasis was found. 

The pathological diagnosis was leiomyosarcoma 
of the rectovaginal septum (Fig. 3) with metastasis 
to the liver. 


HISTOLOGY OF THE NORMAL RECTUM, 
VAGINA AND SEPTUM 


In considering the abnormal, a review of the 
normal is indicated. 

A section was taken through the rectovaginal 
wall (Fig. 4) from fresh autopsy material in a 
normal female. 


* By Dr. Avrum I. Froimson. 


Fic. 3. Microscopic pattern of leiomyoma characterized 
by closely packed spindle-shaped cells. Relationship of 
tumor (lower two-thirds of photo) to normal tissue 
(upper one-third of photo) shows relatively unaggres- 
sive invasion (high magnification). 


A low power view of a sagittal section of the 
vagina and rectum illustrates normal anatomi- 
cal relationships. The vagina (above) is sepa- 
rated from the rectum (below) by the recto- 
vaginal fascia. The latter is easily identified as 
a layer of moderately dense areolar tissue. 

There is no serosa in the rectum, and in the 
female the deep layer on the anterior wall of the 
rectum directly contacts the deep layer of the 
posterior wall of the vagina except for the thin 
areolar tissue. 

Within this layer of rectovaginal septum 
there may be embryonal rests, blood vessels 
with smooth muscle, smooth muscle elements 
from the rectum or vagina, and possibly 
ganglia. Any of these histological elements may 
give rise to the formation of a tumor in this 
region, and there will be situations when it is 
difficult to determine the exact origin of the 
tumor. 

The rectovaginal septal region is one which 
involves remarkable embryological develop- 
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Fic. 4. Sagittal section of normal rectovaginal wall 
showing rectal and vaginal mucosal surfaces. Note 
intimate relationship of rectal and vaginal walls with 
only a thin fascia interposed (low magnification). 


mental change and is subject to nature’s errors. 
Remnants of these anomalies account for 
unusual pathological findings. This area is ad- 
jacent to organs which may be traumatized and 
therefore subject to these effects. It is in the 
general region where remarkable physiologic 
and hormonal change takes place and is the 
site of much biological activity. 

‘It therefore seems remarkable that the recto- 
vaginal region is so rarely involved by any type 
of lesion. 


REVIEW OF THE LITERATURE AND COMMENTS 


References to tumors in the rectovaginal 
septum vary from reports of single cases to 
reviews of series of certain types of tumors. It is 
from these reports and reviews that the pro- 
posed classification was developed. Allusion to 
the following reports quoted is made in order to 
clarify certain segments of the proposed 
classification. 

There are three main types of vaginal cysts 
which are not constant in position or occur- 


rence. Sanders [18] has classified them as in- 
clusion cysts, cysts resulting from occlusion of 
glands and those resulting from developmental 
anomalies. 

Stokes [20], Cullen [5], Blackwell and McElin 
[1] and others have added to and reviewed the 
literature on the subject of vaginal cysts of sun- 
dry etiology. The last authors presented a differ- 
ential diagnosis of those cysts which they 
did not refer to as specifically involving the 
posterior vaginal wall. It is our opinion that 
any of these have the potential of doing so. 

In 1957 we [3] presented a case of an unusual 
mass, a Gartner duct type cyst, which occupied 
the posterior vaginal wall and presented as a 
septal mass. This cyst was twice complicated 
by abscess of the rectovaginal septum. 

Briesky [2], discussing disease of the vagina, 
made reference to air cysts of ‘“colpohyper- 
plasia cystica.” Freund [17] in 1877 referred to 
his papers on hematometra and hematocolpos 
with atresia of the vagina and with double 
uterus. It is conceivable that these anomalies 
can be expressed as posterior vaginal or recto- 
vaginal septal masses. 

Vaginal cysts rarely become malignant. They 
may mechanically complicate delivery or be- 
come inflamed and form abscesses which, in 
turn, may cause complications by altering the 
function of adjacent tissue and organs. 

Benign and malignant solid tumors are rare 
in tissue comprising the rectovaginal septum. 
If we consider those solid tumors of the vaginal 
wall which fall, by virtue of chance, into the 
posterior region, their rarity increases. 

Littauer [14] in 1902 reported the case of a 
myoma of the posterior vaginal wall which 
caused severe bleeding. Torgerson and Rogers 
[21] described a case of leiomyoma of the 
vaginal wall in 1950. Herbut [12] in 1953 
reported a case of leiomyoma of the vagina and 
mentioned twelve cases which Bennett and 
Ehrlich collected up to 1946. Herbut observed 
that one-fourth of these tumors were located 
posteriorly in the vagina. The largest tumor in 
the group weighed 1,450 gm. and measured 
20.0 cm. in diameter. Most were small. 

Cullen [6] in 1917 wrote on adenomyoma of 
the rectovaginal septum. The first of his four 
classifications described adenomyomas lying 
relatively free in the rectovaginal septum. 
Since the mucosa of these masses resembles 
uterine lining, there is frequently swelling and 
bleeding at the time of the menstrual period. 
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A CLASSIFICATION OF MASSES IN THE REGION OF 


RECTOVAGINAL SEPTUM 


I. Neoplastic masses 
A. Solid 
1. Benign 
a. Pure fibroma: posterior vaginal wall 
b. Fibromyoma: posterior vaginal wall 
c. Myoma: posterior vaginal wall 
d. Leiomyoma: posterior vaginal wall 
e. Adenomyoma: septal tissue 
f. Sessile rectal polyp: anterior rectal wall 
. Malignant 
a. Primary squamous cell carcinoma: poste- 
rior vaginal wall 
Primary adenocarcinoma: septal tissue 
inclusions 
. Secondary carcinoma: posterior vaginal 
wall or septal tissue 
. Botryoid sarcoma: posterior vaginal wall 
and septal tissue 
. Sarcoma of adult 
vaginal wall 
. Sarcoma: septal tissue 
. Leiomyosarcoma: posterior vaginal wall 
or septal tissue 
. Primary adenocarcinoma: anterior rectal 
wall 
Sarcoma: anterior rectal wall 
j. Leiomyosarcoma: anterior rectal wall 
k. Lymphoma: anterior rectal wall 
B. Cystic 
1. Benign 
a. Proliferating cystoma 
b. Dermoid cyst 
c. Occlusion of glands: cervical 
. Inflammatory and postinflammatory masses 
A. Solid 
1. Foreign body with inflammatory reaction 
. Trauma with abscess 
. Vaginitis 
. Lymphopathia venereum 
. Regional enteritis with fistula or abscess 
. Ulcerative colitis 
. Cystic 
1. Occlusion cysts 
2. Emphysematous vaginitis 
3. Gartner duct cyst with empyema 
. Post-traumatic masses 
A. Solid 
1. Hematoma 
2. Tear and scar 
B. Cystic 
1. Inclusion cysts 
2. Echinococcus cyst 
C. Diverticulum, acquired 
1. Urethral 
2. Vesical 
. Malformation and heterotopia 
A. Solid 
1. Endometriosis: septal tissue 
2. Paraurethral gland tissue 
3. Ectopic cervical glands: posterior vaginal 
wall 
. Dermoid cyst 


b. 


vagina: posterior 


i. 
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B. Cystic 
1. Gartner’s duct cyst 
2. Miillerian duct cyst 
a. Unilocular 
b. Multilocular 
Paramesonephric duct cyst 
Cyst of accessory ureter 
Ectopic cervical glands: posterior vaginal 
wall 
C. Diverticulum, congential 
1. Urethral 
2. Vesical 
V. Hernias 
A. Vaginal 
B. Bowel 


3. 
4: 
5. 


The blood cannot escape as a rule, and the 
gland spaces become cystic and filled with 
blood or there is bleeding into stroma. 

Ingraham [13] in 1927 reported a case of 
fibromyoma of the vagina and stated that less 
than 200 cases of fibromas or fibromyomas of 
the vagina had been reported up to that time. 
He noted that these tumors were most com- 
monly found in the posterior vaginal wall and 
were usually small with a polypoid or sessile 
development. He remarked that they are prone 
to undergo degeneration with sloughing and 
infection, and occasionally become malignant. 

Malignant tumors of the rectovaginal septum 
are also extremely rare. Ferreira and Clayton 
[ro] in 1958 reported two cases of carcinoma 
arising in endometriosis in the rectovaginal 
septum. Docherty, Pratt and Decker [8] de- 
scribed two similar cases In 1954. 

Sarcoma may occur in any part of the vagina. 
It is more common in children than it is in the 
adult female. Sarcomas in the region of the 
rectovaginal septum may arise from elements 
within septal fascia, from the rectum or from 
mixed mesodermal or connective tissue of the 
vagina. 

In McFarland’s [15] series reported in 1911, 
of fifty-eight sarcomas of the adult vagina, the 
majority occurred in persons in the fourth 
decade of life. They were usually located in the 
lower third of the vagina and 35 per cent were 
posterior. 

Faulkner and Douglas [g] noted in their text 
that botryoid sarcoma, a tumor of childhood, is 
thought to originate in offshoots of the meso- 
derm occurring at the time of the early growth 
of the wolffian duct. It may grow by extension 
to the vagina and rectovaginal septum, and is 
prone to infection, necrosis and hemorrhage. 
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Calapa [4] in 1957 reviewed the literature and 
recorded the known number of sarcomas of the 
vagina at that time to be about 100. He pointed 
out that vaginal sarcomas and sarcomas of the 
rectovaginal septum were independent entities. 
He further noted that sarcomas in the vagina 
of the adult were usually classified as fibrosar- 
coma of the nodular or infiltrating types. He 
stated that they tended to implant more often 
in the posterior vaginal wall. Calapa presented 
a case of fibrosarcoma of the lower third of the 
posterior vaginal wall, included in the recto- 
vaginal septum. The vaginal mucosa overlying 
this tumor was normal. The tumor was excised 
three times and, although malignant, showed 
no trace of metastases and presented a totally 
benign clinical course. 

McGinnis [16] in 1929 treated a patient with 
leiomyoma of the perineal body which recurred 
as a leiomyosarcoma and terminated fatally. 

Way [23] reported two cases of sarcoma of the 
posterior vagina in elderly females. He also 
referred to carcinoma of the vagina and stated 
that these tumors are almost always of the 
squamous cell type. Primary adenocarcinoma, 
which is of great rarity, arose in his own case 
from a wolffian remnant. 

Tracy [22] in 1930, writing on sarcoma of 
the vagina, stated that only 100 cases were 
collected up to 1911. He added one case. 

Diehl and Haught [7] in 1946 reviewed the 
pathology of sarcoma of the vagina in children 
and in the adult. They stated that adult sar- 
coma occurred in two forms, parietal and 
mucosal. The infiltrating parietal type was 
more common. 

Schram [19] in 1958 reported a case of leio- 
myosarcoma of the vagina which began as a 
vaginal leiomyoma. He stated that the tumor 
has a poor prognosis and treatment is unsatis- 
factory because of its location. 

In considering the rectal wall as a possible 
source of masses in the region of the recto- 
vaginal septum, benign tumors, sessile polyps 
and malignant tumors must be considered. 
Sarcoma and lymphoma are undoubtedly 
among the rarest of these. Osmond and Mautz 
[17] reported a case of leiomyoma of the rectum 
and reviewed twenty cases reported up to 1955. 
This is also an extremely rare tumor which may 
involve the anterior rectal wall. 

Hemorrhage, as such, is not included in the 
classification. It can occur as a complication in 
many of the abnormalities listed, and is likely 


to occur with trauma, fibromyoma with a 
pedicle presenting in the posterior vaginal 
region, malignant tumor, adenomyoma or 
endometriosis. 

Carcinoma of the posterior vaginal wall is 
almost always of the squamous cell type. 
Rarely, primary adenocarcinoma may arise in 
wolffian or miillerian remnants. 

Although hematometra and hematocolpos 
are not included in the classification, they may 
conceivably produce a mass in the rectovaginal 
region. 

SUMMARY 


A case is presented of leiomyosarcoma appar- 
ently primary in the rectovaginal septum. 
Masses in the rectovaginal septum are discussed 
and a classification is proposed. 


REFERENCES 


1. BLacKwELL, W. J. and McEtin, R. W. Vaginal 
cyst: of mesonephric duct origin (Gartner’s duct 
cysts); report of 22 cases. Quart. Bull. Nortb- 
western Univ. M. School, 29: 94-97, 1955. 

. Brresxy, A. Neubildungen der Scheide. A: cysten. 
Handb. d. allg. spec. Chir., 7: 131-138, 1879. 

. Brown, K. L., SEGAL, A. J. and Hurp, G. B. An 
unusual cyst of the vaginal wall; mucous cyst of 
mid-posterior vaginal wall, Gartner duct type, 
complicated by rectovaginal septum abscess. 
Ann. Surg., 145: 423-427, 1957. 

. Carapa, F. Considerazioni isotopotologiche, clin- 
iche e terapeutiche su di un casa di fibrosarcoma 
del setto rettovaginale nell’adulta. Arch. ostet. e 
ginec., 62: 398-408, 1957. 

. Cutten, R. S. Vaginal cyst. Bull. Jobns Hopkins 
Hosp., 16: 207-221, 1905. 

. CuLLeEN, T. S. Adenomyoma of the recto-vaginal 
septum. Bull. Jobns Hopkins Hosp., 28: 343-349, 
1917. 

. Diext, W. K. and Haucut, J. S. Sarcoma of the 
vagina. Am. J. Obst. er Gynec., 52: 302-310, 1946. 

. Docuerty; M. B., Pratt, J. H. and Decker, D.G. 
Primary adenocarcinoma of the rectovaginal 
septum probably arising from endometriosis; 
report of two cases. Cancer, 7: 893-898, 1954. 

. FAuLKNER, R. L. and Douctas, M. Essentials of 
Obstetrical and Gynecological Pathology with 
Clinical Correlation, p. 67. St. Louis. 1940. 
C. V. Mosby Co. 

. Ferreira, H. P. and Ciayrton, S. G. Three cases of 
malignant change in endometriosis, including 
cases arising in the recto-vaginal septum. J. Obst. 
é> Gynaec. Brit. Emp., 65: 41-44, 1958. 

. FREuND, W. A. Beitrage zur Pathologie des doppel- 
ten Genitalkanals. Ztschr. f. Geburtsh. u. Gynék., 
I: 231-252, 1877. 

. Hersut, P. A. Gynecological and Obstetrical 
Pathology, p. 149. Philadelphia, 1953. Lea & 
Febiger. 

. INGRAHAM, C. B. Case of fibromyoma of vagina. 
Am. J. Obst. er Gynec., 14: 251-252, 1927. 


314 


Masses of the Rectovaginal Septum 


. LrrraverR. Myom der Vagina. Centralbl. f. Gynék., 
26: 1406, 1902. 

. McFarzanp. Cited by Way, S. [23]. 

. McGinnis, R. S. Personal communication. 

. Osmonp, J. D., JR. and Mautz, F. R. Leiomyosar- 
coma of the rectum, review of the literature and 
report of a case. Am. J. Roentgenol., 74: 867-871, 
1955. 

. SANDERS, R. L. Vaginal cysts with special reference 
to those of Gartner’s duct. Ann. Surg., 107: 863- 
871, 1938. 

. ScHRAM, M. Leiomyosarcoma of the vagina: report 


a) 


of a case and review of the literature. Obst. & 
Gynec., 12: 195-198, 1958. 

. Stokes, J. E. The etiology and structure of true 
vaginal cysts. Jobns Hopkins Rep., pp. 109-135, 
1899. 

. TorGerson, R. M. and Rocers, W. E. Leiomyoma 
of vaginal wall. California West. Med., 53: 177- 
178, 1940. 

. Tracy, S. E, Sarcoma of the vagina. Am. J. Obst. e 
Gynec., .19: 279-285, 1930. 

. Way, S. Malignant Disease of the Female Genital 
Tract. New York, 1951. Blakiston Co. 


‘ 

5 20 

2!I 
2 

2 

315 


The Use of Darvon Compound after 
Anorectal Surgery 


Kart ZIMMERMAN, M.D., ROBERT S. MECHLING, M.D.,* Pittsburgh, Pennsylvania, AND 
RICHARD S. OmurRA, M.D., Honolulu, Hawaii 


From the Section on Proctology, University of Pittsburgh 
Medical Center, Pittsburgh, Pennsylvania. 

HE use of a new analgesic always raises the 

question of its comparative value against 
other well known narcotic analgesics. The best 
way to determine this is by the double-blind 
technic. Since the majority of the patients in 
this study series were private cases, we found it 
impractical to employ this technic. In this 
study, the relatively new non-narcotic anal- 
gesic, Darvon® compound (dextro propoxy- 
phene and acetylsalicylic acid compound) was 
compared against a conventional APC and 
codeine preparation. Special attention was paid 
to its analgesic properties, untoward reactions 
and constipating effects. 

In this series, 118 consecutive patients under- 
going anorectal surgery of various types at 
Presbyterian Hospital, Pittsburgh, Pennsyl- 
vania, received morphine sulfate and Darvon 
compound postoperatively. These patients were 
then compared with 100 consecutive patients 
receiving morphine sulfate and a conventional 
APC and codeine preparation postoperatively. 
Aside from their anorectal disorders, the pa- 
tients in both series were normal, healthy 
persons. 

Preoperative medications were similar for 
each group. Each patient received 100 mg. 
of sodium Seconal® at bedtime and 50 mg. of 
Phenergan® orally one hour preoperatively. 

Saddle block anesthesia was used exclusively. 
Each patient received 6 mg. of Pontocaine® 
hydrochloride, 0.5 cc. of 10 per cent dextrose 
solution and 0.5 cc. of 1:1000 Adrenalin® 
solution. 

The following postoperative orders were ad- 
ministered: (1) 15 mg. of morphine sulfate every 
four hours p.r.n. for pain, or one Darvon com- 
* Deceased. 
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pound capsule every four hours p.r.n. for pain; 
(2) sitz baths three times a day starting on the 
first postoperative day; (3) continuous hot, wet 
boric acid (2 per cent) compresses; (4) hot water 
bottle p.r.n.; (5) 100 mg. of Seconal p.r.n.; and 
(6) ambulation starting on the first postopera- 
tive day. 

The patients in the other series received simi- 
lar orders except that in place of Darvon com- 
pound each patient received one capsule of an 
APC and codeine preparation which consisted 
of 32.5 mg. of codeine phosphate, 160 mg. of 
acetophenetidin, 225 mg. of acetylsalicylic acid 
and 32.5 mg. of caffeine every four hours if 
necessary. 

Sex distribution in each series was com- 
parable. Approximately two-thirds of the 
patients in each group were males. 

Operative procedures were comparable and 
consisted of hemorrhoidectomy, ulcerectomy, 
fistulectomy, pectenotomy and papillectomy. 

Other factors, including age, weight, diagno- 
sis and nutritional status, were considered 
non-contributory. 


FINDINGS 


From this survey of Darvon compound ver- 
sus an APC and codeine preparation, it was 
found that these two forms of analgesics did 
not give adequate relief from pain immediately 
after the spinal anesthesia wore off. Hence, most 
patients received one or two administrations of 
15 mg. of morphine sulfate initially, followed 
by either Darvon compound or the APC and 
codeine preparation. 

In 118 patients the average dosage of Darvon 
compound received during the postoperative 
period per person was 117 mg. These patients 
also received an average dose of 20 mg. of 
morphine sulfate postoperatively. 
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In the other group the average dosage re- 
eived during the postoperative period per per- 
on was 195 mg. of codeine phosphate but these 
patients averaged only 15 mg. of morphine sul- 
ate postoperatively, which is a little less than 
he amount received by the patients given 
Darvon compound. This would seem to indicate 
hat Darvon compound is as effective as codeine 
is an analgesic in this type of case. 

In the series of 118 cases the only unpleasant 
side reactions noted that might be attributed 
o Darvon compound were irritability or “‘jit- 
‘eriness,” as described by the patients, and 
nsomnia in six cases. These reactions subsided 
with cessation of the drug. No explanations 
can be given. The side reactions to codeine 
phosphate were minimal, consisting mainly of 
nausea in this survey. 


There was no noticeable difference in the 
constipating effect of the two drugs. Approxi- 
mately 65 per cent of the patients in each series 
required castor oil or plain water enemas 
postoperatively. 


CONCLUSIONS 


From this survey, Darvon compound ap- 
pears to be an effective analgesic for patients 
after anorectal surgery when compared with 
the conventional APC and codeine preparation. 
A definite advantage is that it is a non-narcotic 
agent. The side reactions to the drug are mini- 
mal and subside with its cessation. 

It is to be noted that only the average dosage 
of Darvon compound and an APC and codeine 
preparation was given. 


Phytobezoars Occluding the Small Intestine 
Following Subtotal Gastrectomy 


GUNTHER W. NaGEL, M.D., San Francisco, California, AND JERALD J. BERGERA, M.D., 
Martinsburg, West Virginia 


From the Department of Surgery, Children’s Hospital, 
San Francisco, California. 


ees. as described by DeBakey and 
Ochsner [4] in 1938 and 1939, have an 
ancient and interesting history. Bezoar stone 
was listed in a pharmacopoeia compiled by 
Muwaffak in 923 A.D. The word is either Persian 
or Arabic in origin, and when bezoar was first 
found in goats and antelopes it was thought to 
be an antidote or “antipoison.” The stones 
were valued highly, and through the years 
great amounts of money were paid for posses- 
sion of these rare items, it being reported that a 
castle in Cordoba was once traded for a bezoar. 
Its medicinal properties continued to be reocog- 
nized until relatively recent years, as supported 
by the fact that bezoar stone is listed in a nine- 
teenth century British pharmacopoeia. 

Bezoars are generally divided into three 
types, i.e., trichobezoar, phytobezoar and con- 
cretion. Trichobezoar is defined as a hair-ball, 
a concretion within the stomach or intestines 
formed of hairs [6]. The first trichobezoar in a 
human was found at autopsy by Baudamant in 
1779. A trichobezoar discovered at surgery was 
reported in 1883, and the first such correct pre- 
operative diagnosis was made by Stetzner in 
1896. 

Phytobezoar is a gastric concretion composed 
of vegetable material such as skins, seeds and 
the fibers of fruit and vegetables; it is also called 
a food-ball [6]. It was first described by Quain 
in 1854 as being composed of coconut fiber and 
string. A phytobezoar first appeared at opera- 
tion in 1896. The most prominent type of 
phytobezoar is the diospyrobezoar which is 
formed from persimmons. Persimmons cause 
73 to go per cent [10] of phytobezoars due to 
the presence of shibuol, a phlobotannin which 
is found in the skins of green persimmons [9]. A 
persimmon bezoar was first described in 1894. 
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A concretion is a calculus or inorganic mass 
in a natural cavity or in the tissues of an or- 
ganism [6]. It is most commonly found in com- 
mercial painters who imbibe their materials 
for their alcoholic content and thus form con- 
glomerate masses due to the gums and resins in 
paint and shellac. 

This paper will not include the many and 
varied accounts of extremely odd and interest- 
ing foreign bodies which have been discovered 
within the alimentary tracts of persons, but 
is concerned only with phytobezoars occlud- 
ing the small intestine following subtotal 
gastrectomy. 

Seifert [12] reported the first case of intestinal 
obstruction due to a phytobezoar following 
gastric resection in a forty-four year old white 
woman who had had a previous Billroth 1 
operation for benign ulcer. At surgery, in 1930, 
the patient was found to have intestinal ob- 
struction due to a conglomerate mass of 
sauerkraut. 

Norberg [11], in 1955, reported seven similar 
cases of postgastrectomy intestinal obstruction, 
four of which were due to oranges, one due to 
grapefruit and two to an unknown cause. The 
nature of the obstructing mass in the last two 
cases is not known since they were expressed 
manually into the cecum without enterotomy 
being performed. 

Four other cases, all due to orange pulp, were 
reported by Allen and Smithwick in 1942 [7], 
Baumeister and Darling in 1947 [2], Fleming 
and Ward-McQuaid in 1950 [8] and Elfving 
and Scheinin in 1953 [7]. 

Spurzem and Desser [13] summarized these 
twelve cases and added two of their own in 
September 1957. They found a phytobezoar 
in a sixty-eight year old male laborer of Mexi- 
can descent who had eaten a large number of 
figs two days prior to enterotomy. Their second 
patient was a forty-three year old white man 
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vho had eaten half a box of shredded coconut 
»efore the onset of symptoms of vague, crampy 
ibdominal pain and emesis. 

We have found two other cases in the litera- 
ure, one of which was reported by Delrio [5] 
ind co-workers in Argentina in 1944. The ob- 
‘tructing mass was again orange pulp. Bowen 
3], in Florida, reported a case of obstruction of 
he small bowel due to a bolus of ingested coco- 
ut. His patient was a forty-seven year old 
voman who had had a Billroth m-type sub- 
otal gastrectomy for peptic ulcer two years 
yrior to admission. She entered the hospital 
vith a two-day history of intermittent crampy, 
.bdominal pain. At surgery the ileum was 
found to be obstructed 60 cm. proximal to the 
cecum. 


CASE REPORT 


This sixty-nine year old retired white man 
entered Children’s Hospital for the first time on 
December 3, 1958, with a chief complaint of ab- 
dominal pain of one day’s duration. The patient 
was well until the day before admission when he 
experienced cramping, epigastric pain shortly after 
breakfast followed by four bowel movements of 
normal color and consistency. That afternoon he 
passed no gas and had no further bowel movements. 
He vomited brown liquid (non-fecal) material once 
on the morning of admission. The patient had had 
an appendectomy in 1918 and a subtotal gastrec- 
tomy for peptic ulcer in 1951. 

Physical examination revealed a well developed, 
well nourished white man in moderate distress with 
blood pressure of 140/90 mm. Hg, pulse 88 per 
minute and respirations 16 per minute. Positive 
findings were limited to the abdomen which had 
upper midline and McBurney scars and was mod- 
erately distended. There was point tenderness in 
the epigastrium and generalized rebound tender- 
ness. Bowel sounds were absent. X-ray films of the 
abdomen with the patient. in standing and supine 
positions suggested obstruction of the small bowel 
without signs of perforation. 

The patient underwent laparotomy the afternoon 
of admission. Upon entering the abdomen through 
a midline incision, a firm mass within the mid- 
portion of the jejunum presented itself. It had a 
brittle consistency and crumbled under gentle pres- 
sure. There was free peritoneal fluid and the bowel 
proximal to the mass was distended. The small 
intestine distal to the mass was collapsed, thus 
verifying the radiologic suspicions of obstruction 
of the bowel. 

After being delivered from the lumen of the 
intestine by enterotomy, the specimen was de- 
scribed by the pathologist as consisting of a mucoid, 
bile-stained, partially necrotic mass measuring 5 by 


4 by 1.5 cm. Under the microscope the mass was 
seen to be made up of recognizable muscle fibers, 
vegetable fibers, colonies of bacteria, and debris 
which was not identifiable. 

Upon questioning after surgery, the patient 
stated that he had eaten three or four raw figs 
every night before retiring for the previous four 
months as a means of regulating his bowel habits. 

The patient did well postoperatively except for 
a superficial wound infection which cleared with 
antibiotic and heat therapy. He was discharged 
ten days after surgery. 


SUMMARY 


The historical meaning of bezoar is reviewed 
and sixteen cases of postgastrectomy intestinal 
obstruction due to a phytobezoar from the 
world literature are summarized. A similar case 
of our own is presented. 
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Sarcomas of the Small Intestine 


REPORT OF THREE PATHOLOGIC TYPES WITH REVIEW OF THE LITERATURE 


Yousir D. AL-NAAMAN, M.D., New York, New York 


ARCOMAS of the small intestine are not un- 
S common, although the reported cases in the 
literature do not exceed 600 [17,25,37]. Car- 
cinomas, on the other hand, are twice as com- 
mon as sarcomas in the small intestine, except 
in the ileum where the incidence of sarcomas is 
higher than carcinomas |55]. In general, sar- 
comas are more common in the small intestine 
than in the large intestine [23,58,59]. 

Three pathologic types of sarcomas, leio- 
myogenic, neurogenic and lymphogenic, will 
be presented and discussed in this paper. 


CASE REPORTS 


Case. M. M., a sixty-six year old white man, 
was admitted to Baylor Affiliated Hospitals in 
Houston, Texas, on December 8, 1954, complaining 
of “trouble in the left side of the abdomen”’ of one 
year’s duration. The patient began to have pain in 
the left side of the abdomen one year previously 


Fic. 1. Case 1. Masses of tumor removed from the 
peritoneal cavity, some with cystic degeneration. 
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when he was hospitalized on the medical service 
and treated for intestinal influenza. The patient 
stated that in 1946 he had passed red blood in his 
stool but never since then. He had noted no weight 
loss or tarry stools. 

He looked acutely but not chronically ill. His 
abdomen was distended, with rebound tenderness 
more marked on the left than on the right side. 
Hyperactive bowel sounds associated with ab- 
dominal cramps were present. X-ray films and 
laboratory studies showed no abnormalities. 

A diagnosis of an acute condition of the abdomen 
with partial intestinal obstruction was suggested 
but the exact etiology not determined. At opera- 
tion, on entering the abdomen, there were noted 
grayish brown, very friable masses with cystic 
degeneration (resembling gangrenous distended 
bowel) which bled profusely. 

These masses, ranging from 5 by 10 by 10 cm. in 
size, filled the entire abdomen including the pelvis. 
(Fig. 1.) 

A segment of jejunum measuring about 20 cm. 
in length was found to be denuded of the sero- 
muscular layer, with bleeding points from the 
edges of the erosion to which minute pieces of the 
tumor tissue were attached. This segment of bowel 
was resected and end-to-end anastomosis was per- 
formed. The patient was discharged from the 
hospital on the ninth postoperative day. His last 
visit was on June 12, 1955, when he was admitted 
for a check-up. All investigations were negative for 
abnormalities. The patient died on January 22, 
1956. Autopsy revealed metastasis to the liver and 
peritonium. 

A diagnosis of leiomyosarcoma of the jejunum 
was made. 


Case u. R. S., a seventy year old white man, 
was first admitted to Baylor Affiliated Hospitals 
on April 30, 1949, with a complaint of pain in the 
abdomen from the umbilicus down, especially in 
the left lower quadrant. 

Physical findings were negative for abnormalities 
except for tenderness in the right lower quadrant. 
The patient was admitted for possible appendicitis. 
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iG. 2. Case 11. Loop of jejunum with tumor attached. 


le was observed and discharged. On August 24, 
953, he was readmitted, complaining of fullness in 
he stomach and with impending syncope. A similar 
episode had occurred in December 1952. At this 
ime he had had syncope, hematemesis and melena. 
Since that episode, the sensation of fullness in the 
ibdomen had persisted and there had been some 
recent weight loss. The patient had had intermittent 
constipation, especially during the last two years, 
and was taking laxatives daily. 

A small bowel series over a two-hour period was 
suggestive of a tumor of the small bowel. 

On September 24, 1953, exploratory laparotomy 
was performed. A globular, cystic, large tumor in- 
volving the jejunum (Fig. 2) and extending for 
2 cm. below the ligament of Treitz was resected and 
end-to-end anastomosis was performed. The lymph 
nodes and liver were free of tumor grossly and 
microscopically. 

A diagnosis of neurogenic sarcoma was made. 
The patient was seen again in August 1955 at which 
time he was asymptomatic. At the latest follow-up 
examination on February 3, 1959, the patient was 
asymptomatic and all investigations were negative 
for abnormalities. 


Case. J. O., a forty-six year old Negro man, 
was first admitted to Baylor Affiliated Hospitals on 
October 13, 1953, with pain in the upper abdomen 
which had been present for two months. He had 
also experienced pain in the epigastrium and right 
upper quadrant of the abdomen, associated with 
frequent episodes of nausea and vomiting. A small 
bowel series (Fig. 3) showed narrowing and efface- 
ment of the mucosal pattern of the jejunum for the 
first few inches with dilatation of a segment of the 
duodenum. 

On October 19, 1953, exploratory laparotomy 
revealed that the third portion of the jejunum and 
the first few inches of the duodenum were inflamed. 
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Fic. 3. Case 11. Upper gastrointestinal series showing 
irregular narrowing and effacement of the mucosal 
pattern of the duodenum below the bulb and at the 
duodenojejunal angle. 


This segment of bowel was found to be edematous 
and chronically inflamed. 

Bypass duodenojejunostomy was performed. A 
biopsy specimen of the bowel wall of the jejunum 
showed chronic non-specific inflammation. A 
biopsy specimen of the mesenteric lymph nodes 
indicated hyperplasia. The impression at that time 
was one of regional enteritis. The patient was dis- 
charged on October 28, 1953, and readmitted on 
November 1 with the same complaints. Prior to his 
present admission, vomiting had become more 
frequent, and he had lost 32 pounds since the on- 
set of the present illness. He was readmitted for the 
third time on December 29 with symptoms of a low 
grade intestinal obstruction associated with nausea 
and vomiting. Roentgenographic findings indicated 
irregular narrowing and effacement of the mucosal 
pattern seen in the duodenum just beyond the bulb. 

On January 7, 1954, exploration was again 
performed. Resection of a portion of the duodenum 
and upper jejunum at the ligament of Treitz and 
gastrojejunostomy were performed. The pathologic 
report on the resected portion was lymphosarcoma, 
reticulum type. The patient was discharged on 
February 13, 1954, and died a few weeks later. 
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TABLE I 
INCIDENCE AND PERCENTAGE OF SARCOMAS OF SMALL BOWEL* 


Type of Sarcoma jejunal 


| Duodenum | 
Angle 


| 
| 
Lymphosarcoma iia 9 
Leiomyosarcoma I 
Neurogenic sarcoma. . . 

Fibrosarcoma....... 

Hemangiosarcoma.... . 

Melanosarcoma 

Undifferentiated sarcoma 


| Duodeno- | 


Meckel’s| | 
Diver- | 
ticulum 


Small 
| Intestine 


Jejunum | Ileum Total | Per cent 


| 
| 


* This table does 
+ Metastatic. 


not include our cases. 


TABLE II 
COMPLICATIONS 


Duo- 


| 
deno- | 
| 


Duo- | 


denum| 


Complication Total 


Jeju- 
jejunal | 


Angle 


Intestinal obstruction. | 
Intussusception. . 
Jaundice. 
Mesenteric thrombosis. | 
Iliac thrombosis............ 
Pulmonary embolism. ... 

| 


| | Meck- 
el’s 


Diver- 


Leio- 
myo- 
sar- | 

coma 


| 
Small | 
Intes- | 


Lym- 


| Ileum | phosar- 


COMMENTS 


The diagnosis of sarcomas of the small bowel 
is always difficult and is made late [6,22]. The 
different types of manifestations are classified 
as follows: (1) cases discovered at autopsy; (2) 
cases in which clinical features include such 
obvious manifestations as distention of the 
abdomen; (3) cases in which the first symptoms 
are Intussusception or perforation; (4) cases 
resembling peritonitis; (5) cases in which 
jaundice is the first symptom; (6) cases resem- 
bling ovarian cyst; and (7) cases resembling 
appendicitis. 

Leiomyosarcoma occurs most commonly in 
the duodenum and the jejunum (Table 1) and 
constitutes about 20 per cent of all sarcomas of 
the small bowel. These tumors have a high 
tendency to cystic degeneration. (Fig. 1.) 
Metastasis is late and usually occurs in the 
liver, peritoneum and mesenteric lymph nodes. 


There are no typical or pathognomonic signs 
but one or more of the following may occur: (1) 
Hemorrhage is the most significant sign. (2) 
Signs mimic duodenal ulcer if the tumor is in 
the duodenum. (3) Jaundice may occur from 
obstruction of the common bile duct or the 
ampulla of Vater by the bulk of the mass, or by 
retroperitoneal abscess resulting from perfora- 
tion if the tumor is located in the duodenum or 
the duodenojejunal flexure. (4) Constipation 
and/or diarrhea may result from compression 
of the overlying ascending or transverse colon. 
(5) Mesenteric thrombosis or pulmonary 
embolism may result from partial occlusion of 
the inferior vena cava, the superior mesenteric 
artery or the common iliac veins. (Table 1.) 
(6) A palpable mass may be present in duodenal 
tumors, and a freely movable mass may be 
detected in tumors of the jejunum and ileum. 
(7) An acute abdominal condition may result 
from perforation of a degenerated tumor. (8) 
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Sarcomas of Small Intestine 


‘here may be signs of intestinal obstruction 
esulting from intussusception, torsion and 
ngulation. (9) Local or generalized abdominal 
ain Or cramps with or without nausea or 
omiting may be encountered. 

The treatment of choice is surgical resection. 
he presence of metastasis is no contraindica- 
ion for surgery. The prognosis usually follows 
he pathologic picture. A poorly differentiated 
umor with many mitoses, even with radical 
emoval, appears to give a prognosis of little 
1ore than a year or so following the onset of 
ymptoms [20,22]. 

A great majority of neurogenic sarcomas 
:ave been considered as fibrosarcomas and vice 
ersa [15,16,61]. The microscopic appearance is 
renerally that of fibrosarcoma. 

The symptomatology, diagnosis and resultant 
‘omplications in general are the same as those 
or leiomyosarcoma. Metastases are less fre- 
juent and local disease alone may cause death 
by ulceration, infection, hemorrhage and 
perforation. The treatment of choice is surgical 

excision. 

The majority of the reported cases of lympho- 
sarcoma have been in the ileum and other parts 
of the small intestine at about the ileocecal 
junction. (Table 1.) 

These tumors most commonly convert the 
bowel into a hard, rigid, thick-walled tube. The 
tumor is usually limited to the mucosa and sub- 
mucosa and tends to grow longitudinally. 
Perforation is rare, about twelve cases having 
been reported. (Table 11.) Metastasis usually 
occurs earlier than in leiomyosarcoma, espe- 
cially to the regional lymph nodes, which 
constitute about 75 per cent of all sarcomas of 
the small bowel [8,10,67]. (Table 1.) 

Abdominal pain, anorexia and anemia are 
the most important and frequent symptoms. 
In contrast to leiomyosarcomas, they are rarely 
accompanied by constipation or melena. Loss of 
weight is an important sign and usually no 
mass is palpable. 

The treatment of choice is surgical excision 
sometimes followed by postoperative radiation, 
depending on the individual case. The prognosis 
does not seem to follow the pathologic type of 

sarcoma present, except that the giant follicular 
type generally offers a better prognosis. 

Generally the complications of sarcomas of 
the small intestine include: (1) intestinal 
obstruction from angulation, adhesions, me- 
chanical bulk and intussusception; (2) bleeding 


from ulcerations; (3) perforation; (4) mesenteric 
and iliac thrombosis; and (5) pulmonary 
embolism. 

The name sarcoma suggests to many the 
highest degree of malignancy. However, there 
are cases reported in the literature of patients 
surviving more than five years, and one of the 
patients reported on herein is alive ten years 
after the onset of the initial symptoms. 


SUMMARY 


1. Three different pathologic types of sarco- 
mas of the small bowel are presented: leiomyosar- 
coma, neurogenic sarcoma and lymphosarcoma. 

2. A complete follow-up report of three pa- 
tients is presented, with autopsy findings in two. 
The third is now eighty years old, well and 
asymptomatic ten years after the initial 
symptoms developed. 

3. Data are presented as to the origin, fre- 
quency, percentage and character of these 
tumors, their clinical features and diagnosis. 

4. The symptomatology and complications 
of this condition are outlined. 

5. The treatment of choice is surgical 
excision with postoperative radiation in cases 
of lymphosarcoma. 


Acknowledgment: I wish to thank Dr. M. E. 
DeBakey, my former professor, for giving me 
permission to publish this paper. 
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The Use of Dry Ice Refrigeration When 
Delaying an Inevitable Amputation 


MELvIn I. GIBBEL, M.D., 


Chicago, Illinois, Ropert A. ATKINS, M.D., 


Champaign, Illinois, 


AND ARLINE Burns, R.N., Chicago, Illinois 


From the Departments of Surgery, Veterans Administra- 
tion West Side Hospital and University of Illinois 
Medical School, Chicago, Illinois. 


of the involved extremity 
has been used for approximately fifteen 
years in the management of patients requiring 
amputation. In 1938 Allen [7] seeking an 
experimental approach to the study of diabetic 
gangrene, noted that the survival time of 
tissues varied with the temperature after a 
tourniquet had been applied. Survival ranged 
from a few minutes at markedly elevated 
temperatures to over fifty hours at tempera- 
tures near freezing. He also observed that 
conduction in a nerve ceased after the tempera- 
tures reached 25 to 30°c. This last observation 
prompted Allen to suggest refrigeration as an 
anesthetic method in the poor risk patient 
requiring amputation. Even though this first 
clinical application has been relegated to a 
minor role, it did serve to popularize the 
method, and stimulated further observations 
and thedevelopment of other clinical indications. 

Large and Heinbecker [2,4,5], and Bruneau 
and Heinbecker [3] in 1944 reported the experi- 
mental effects of refrigeration on inflammation 
and wound healing. They noted that refrigera- 
tion stops all tissue reaction to injected patho- 
genic organisms, but after normal temperatures 
are restored the local inflammatory reactions 
are increased. They also noted a higher inci- 
dence of wound infections among refrigerated 
animals. Delayed wound healing and nerve 
degeneration were also observed in refrigerated 
animals as well as clinically. 

They suggested that refrigeration be used 
below the anticipated level of amputation, fol- 
lowed in several hours by application of a 
tourniquet in the refrigerated area. By this 
sequence they were able to eliminate pain from 
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the tourniquet. Their purpose was not to obtain 
anesthesia for amputation but to obtain a 
“physiological” amputation. By such a physio- 
logical amputation the disease process was 
suspended, pain was relieved and the spread of 
infection, the absorption of toxins and mal- 
odorous discharge were decreased. At the same 
time measures could be taken to improve the 
general condition of the poor risk patient and 
enable him to tolerate amputation better with 
the usual methods of anesthesia. Primary 
wound healing was not significantly com- 
promised by the effects of refrigeration below 
the site of amputation. 

This method of refrigeration was adopted in 
many clinics [6]. Its application was particu- 
larly indicated in patients with associated dis- 
eases and/or physiologic abnormalities, i.e., 
congestive heart failure, uncontrolled diabetes 
mellitus, severe infection with toxemia, elevated 
prothrombin time, renal azotemia, severe 
anemia and acute alcoholism with delirium 
tremens, that required urgent treatment to 
improve the patient’s operative risk status. 
Also, when scheduling difficulties were encount- 
ered, refrigeration was applied, pending surgery 
in eight to twelve hours. 

The method has also made possible a defini- 
tive amputation at the site of choice without 
significantly increased morbidity or mortality, 
rather than a quick guillotine amputation 
which usually requires a subsequent operative 
procedure. 

The four generally accepted methods for 
producing refrigeration to an extremity have 
been: (1) applying gum rubber ice bags, (2) im- 
mersion in ice water, (3) packing in cracked ice 
and (4) mechanical means. The mechanical 
means method has the advantage of cleanliness 
and thermostatic control, but this specialized 
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Dry Ice Refrigeration for Delay of Inevitable Amputation 


Fic. 1. Materials used in dry ice refrigeration of an extremity. 


equipment not be available to most 
surgeons. 

The wet ice methods are “sloppy,” cumber- 
some, time-consuming and difficult to perform. 
Because of the poor reputation these methods 
have had with surgeons and nursing services, 
refrigeration was often not utilized when it 
might have been of great clinical value. 

In 1953 we began using “dry ice”’ to obtain 
refrigeration in an effort to eliminate many of 
the objections of the wet ice technic. Dry ice is 
manufactured by the release of gaseous carbon 
dioxide from fine jets. The snow which collects 
is compressed into cakes which have a tem- 
perature of —116°F. 

The materials necessary for dry ice refrigera- 
tion are readily available. These include dry ice, 

onsent for refrigeration, consent for amputa- 
ion, a partition board, safety pins, a blanket, a 
ubber sheet, sheet wadding, adhesive tape, a 
ammer and protective gloves. A partition 
oard is used to prevent the uninvolved ex- 
remity from inadvertently coming into contact 
ith the dry ice, a most important precaution. 
t is made of two pieces of wood, 24 inches by 
4 inches by 1 inch. (Fig. 1.) 

After it has been determined that refrigera- 


tion is indicated, the procedure is performed as 
follows: 

All clothing is removed from the affected 
extremity. The surgeon marks the upper level 
to which ice will be applied by placing a 1 inch 
piece of adhesive tape three-fourths of the dis- 
tance around the extremity. The level selected 
is usually 2 to 3 cm. above the most proximal 
extent of the gangrenous process. The refrigera- 
tion will usually extend 2 to 3 cm. above the 
highest level where the ice is placed. The ex- 
tremity is wrapped in several layers of sheet 
wadding, distal to the tape. 

A rubber sheet is placed beneath the involved 
extremity (Fig. 2, top) and the blocks of dry ice 
are placed around the area to be refrigerated. If 
the ice is in large blocks, it can be broken into 
an appropriate size with a hammer. Protective 
gloves should be worn during the placing of the 
ice to avoid serious damage to the hands. 

The extremity is encircled with the dry ice 
from the foot to the level of the tape. The rub- 
ber sheet is secured tightly with safety pins and 
made especially snug about the tape region. A 
wool blanket is wrapped over the rubber sheet 
and secured with safety pins. (Fig. 2, bottom.) 
The partition board is placed between the legs. 
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Gibbel, Atkins and Burns 


Fic. 2. Top, applying dry ice to the lower extremity. Bottom, application of ice is 
completed and the partition board is in place. 


This is very important to prevent freezing of the 
uninvolved extremity. Replenishing the supply 
of ice is usually necessary only once every 
twenty-four hours. 

Certain safeguards must be observed. Con- 
sent must be obtained not only for refrigeration 
of the extremity but also for the subsequent 
amputation. All involved personnel should be 
carefully instructed in the method.and neces- 
sary safeguards. The personnel and the patient 
should be familiarized with the significance of 
the proximal marking tape. Not only does this 
tape mark the level beyond which dry ice should 
not be applied, but also it limits the level above 
which no clothing or blankets should be applied 
around the extremity. If the latter should occur, 
the refrigerating process could also extend into 
the covered area, despite the lack of dry ice in 
the immediate region. The partition board 
should be in place at all times. If the patient is 
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irrational, comatose, or cannot be expected to 
cooperate adequately, restraints should be used. 

The dry ice method of refrigeration has the 
advantages of simplicity and eliminating the 
bulkiness and sloppiness of the wet ice technic. 
It also produces a more rapid and greater 
degree of refrigeration. Pain is relieved in 
several minutes and the physiological amputa- 
tion is rapidly achieved. 

A tourniquet is not necessary since the in- 
volved area becomes frozen so quickly. By 
eliminating the bulk of the wet ice technic, th« 
mobilization of the patient in bed and trans- 
portation to the operating room is simplified 
The supply of ice need be replenished only onc« 
a day. 


SUMMARY 


The dry ice method of refrigeration is 
described, and is suggested as a safe, economica! 
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Dry Ice Refrigeration for Delay of Inevitable Amputation 


id practical means for obtaining a physio- 
gical amputation when delay of an inevitable 
nputation is desired. 
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MODERN OPERATIVE TECHNICS 


Ventral Hernia 


A RAPID METHOD OF REPAIR 


R. W. Crostuwalt, M.D., Waco, Texas 


N the successful repair of a ventral hernia, a 
few fundamental principles must be ob- 
served. The anesthetic should be such that there 
is relaxation of the abdominal wall, in order that 
the hernial sac and its contents may be ob- 
literated. The peritoneum should be closed 
accurately without tension, after all fat and 
other adherent and excess tissues have been 
removed. Next, there should be careful approxi- 
mation of the muscle and fascia, accurately and 
without tension. There should be careful 
hemostasis and obliteration of all so-called 
“dead spaces.” Postoperatively, the patient 
must be maintained in proper fluid, electrolyte 
and nitrogen balance, the stomach and small 
bowels decompressed with suction until peri- 
stalsis has returned, antibiotics employed if 
they are indicated, and early ambulation en- 
couraged. When this is accomplished, if the 
patient’s own structures are strong, there can be 
reasonable anticipation of a successful repair. 
Unfortunately, this is not the usual condition. 
After the closing of the peritoneal cavity and the 
muscle and fascia, it is usually obvious that the 
abdominal structures are not adequate, and that 
a supporting structure must be added. Fortu- 
nately, we have available a number of mate- 
rials, such as wire meshes, dura, skin, fascia and 
synthetic plastics, which may be employed. 
However, when one of these materials is used 
the operation becomes time-consuming and 
tedious, and complications frequently develop. 
We have strong convictions that in the placing 
of sutures, especially one of the wire meshes 
with wire sutures, necrosis occurs at each 
suture site, which results in the accumulation of 
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subcutaneous serum and, if infection occurs, 
multiple abscesses. 

A few years ago Hoxworth [1] described a 
method of closing the fascia with stainless steel 
clips which he called fashures, and it occurred 
to me that this would be the ideal way of apply- 
ing stainless steel mesh or any other material 
which was to be added as supporting structure. 
I tried this, and found that the clips could be 
placed rapidly and meet all requirements, as 
necrosis was not produced. If several clip- 
applying forceps are employed, so that while 
one fashure is being placed the nurse can ready 
the next one, I have found that a piece of wire 
mesh several inches square can be placed within 
a few minutes. Considering that under the best 
conditions one to one and a half hours is saved, 
I believe this is a rapid method of repair of a 
ventral hernia. 


SUMMARY OF TECHNIC 


The peritoneum is closed with continuous fine 
plain catgut suture, after all adherent material 
and excess peritoneum have been removed. The 
muscle and fascia are approximated with a row 
of fashures; then the area is surveyed and 
measured, and a pattern of wire mesh obtained. 
All edges of the wire mesh are tucked under 
about 14 inch in order that there will be no 
ravelling, and the fashures are placed about the 
edges. With a little practice, this will require 
only a few minutes. The superficial fascia is 
closed after placing wire as stent sutures. The 
skin is closed and a roll of fluffy gauze is tied 
over the wound without too much tension. 


(Fig. 1.) 
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Ventral Hernia 


Fic. 1. A, use of fashures for closing fascia. B, method of preparing wire mesh by doubling edges under about 1¢ inch. 
C, use of fashures for placing wire mesh over fascia. D, method of closing wound to eliminate “dead spaces.” 


CONCLUSIONS 


It is my opinion that the procedure herein 
described is based on sound surgical principles 
and eliminates hazards previously encountered. 
| have not had the accumulation of serum in 
the wounds, there have been no infections post- 
operatively, patients do not complain of feeling 

he wire sutures, and strong support of the 
bdominal wall has been present in every 
istance. 

I believe that the abdominal wall, after the 

ernial sac has been obliterated, should be 
osed with the patient’s own structures. How- 


ever, if these are of such quality that additional 
support is necessary, I do not hesitate to em- 
ploy one of the various implants, since this 
procedure, I believe, has eliminated various 
former hazards by not producing necrosis at the 
suture sites and offers a truly rapid method of 
repair. 
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Operative Cholangiography Through a Foley 
Catheter During Exploration of the 
Common Duct 


Epwarp GERBER, JR., M.D., Naugatuck, Connecticut, AND FREDERICK GOETHE SMITH, M.D., 
Marion, Obio 


From the Department of Surgery, The Frederick G. Smith 
Clinic, Marion, Obio. 
age the past several years we have employed 
cholangiography routinely in all gall- 
bladder surgery. In the uncomplicated case we 
insert a No. 5 F. ureteral catheter into the 
cystic duct and instill a 20 per cent solution of 
Diodrast.© This method discloses certain un- 
suspected stones in the common duct and 


CYSTIC DUCT 


__._COMMON 
DUCT 


Fic. 1. Diagram of Foley catheter inserted into the com- 
mon duct; tip is directed distally. 
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eliminates choledochotomy in some doubtfu! 
cases. However, if clinical indications fo: 
exploration of the common duct are definite we 
usually open the common duct without pre- 
liminary cholangiography. 

A special problem develops once the common 
duct has been opened for exploration. No 
matter how carefully we probe, irrigate and 
palpate the duct, we sometimes miss stones. 
Immediate cholangiography through the T tube 
at the conclusion of exploration is helpful, but 
not entirely satisfactory. The T tube occupies a 
considerable part of the duct and interferes 
with visualization. The ends of the T tube often 
produce artifacts suggestive of calculi. Finally, 
if a stone is found, the T tube must be removed, 
the duct re-explored and the T tube resutured 
in place. 

A simple expedient has been employed to 
obviate the difficulties. A No. 12 or 14 F. Foley 
catheter with a 5 cc. balloon is prepared by 
cutting off the tip of the catheter 1 to 2 mm. 
beyond the balloon. The catheter is introduced 
into the common duct and directed upward 
into the common hepatic duct. The balloon is 
carefully filled with water until a snug fit is 
obtained in the duct. Great care is taken not to 
injure the duct by over distention of the balloon. 
If the catheter tends to escape, a single suture 
across the opening in the common duct will 
suffice to keep it in place. The hepatic ducts 
can then be injected with minimal leakage ol 
contrast material. As soon as a radiograph of 
the proximal ducts has been made, the catheter 
is withdrawn and reinserted with its tip directed 
distally, and the process repeated. (Figs. 1, 2, and 
3.) If no calculi are demonstrated, a T tube is 
sutured in place and the operation is concluded. 
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Operative Cholangiography 


Fic. 2. Cholangiogram demonstrating the Foley catheter 
directed proximally. 


The obvious advantage of this method is the 
ease with which the catheter may be removed 
and reinserted as many times as necessary. 
There are no projecting limbs to obscure a 
stone, and with the catheter directed proxi- 
mally, better filling of the hepatic ducts is 
possible than with a T tube. Although we 
regard this technic as a useful visual aid to 
careful surgical exploration of the common 
duct, there are the usual technical difficulties 


Fic. 3. Cholangiogram showing the Foley catheter direc- 
ted distally. Note retrograde filling of the pancreatic 
ducts. 


which are inherent in all methods of operative 
cholangiography. Particular care must be 
taken not to obscure stones by the use of a 
radiopaque medium of excessive density; we 
customarily dilute a 35 per cent solution of 
Diodrast to approximately 20 per cent. 
Interpretation is especially difficult when the 
duct overlies the spine, or is obscured by con- 
trast medium in the overlying duodenum. 
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A Method of Tendon Repair 


GorDON Murray, M.D., Toronto, Canada 


's order to function, a repaired flexor tendon 
in a sheath must move before the fibrous 
tissue cells effecting the repair in both the ten- 
don and surrounding structures have had time 
to mature and bind all the structures together. 
In the early stages of repair, if the tendon is 
strong enough to allow movement, without 
separation, the soft gelatinous stage of fibrous 
tissue cell growth will be too weak to form an 
attachment to the sheath, and so the tendon 
will be left to move freely within. The problem 
then arises of how to repair a tendon in this 
fashion. The usual sutures of wire or any other 
material will hold securely for only a few days. 
Before the fibrous tissue cells joining the ends 
have assumed the normal tensile attitude, the 
sutures will have begun to cut. This disastrous 
combination of cutting of the sutures and 
stretching of the young fibrous tissue cells be- 
tween the ends of the tendon gives only a 
tenuous union resulting in wide separation of 
the ends. 

An effective repair of a divided tendon in an 
aseptic field, which will withstand any tension 
up to normal function, is provided by using a 
section of at least 6 inches of the autogenous 
palmaris longus tendon. The ends of this tendon 
are split into two or three strands. The strands 
are interwoven through each end of the divided 
flexor tendon so there is an interlocking effect 
much as in the splice in a rope. This is con- 
tinued back from the divided end for not less 
than 2 inches. If the tendon should be divided 
near its terminal attachment, some of the 
palmaris tendon is passed through drill holes in 
the base of the terminal phalanx. The inter- 
woven tendons are then secured at several 
points with silk sutures. 

The effect of this interweaving acts like the 
splice in a rope or the Chinese basket weave 
which binds the interlocking fibers on stretch- 
ing. In this way a very strong repair of the 
tendon is effected. The tendon sheath is left 


American Journal of Surgery, Volume 99, March, 1960 


open and is sufficiently divided proximally so 
that the now enlarged tendon has room to allow 
adequate movement in finger flexion. The finger 
is not splinted. 

It is vitally important to preserve movement. 
To insure this the nurse is instructed to sit 
beside the patient as he awakens from the 
anaesthetic and continuously manipulate the 
finger passively into full flexion and extension. 
As the patient slowly regains consciousness and 
before pain perception returns, he is persuaded 
to take on active motion. In that way motion is 
gradually transferred from passive to active. It 
is insisted that he keep this up. If he cooperates 
well, in the absence of infection, there will be a 
return of function of varying degree. In 87 per 
cent of 100 tendons repaired in this way, there 
has been not less than 30 degrees’ flexion of 
distal and proximal interphalangeal joints; the 
average range is between 45 degrees for the 
distal and 60 degrees for the proximal joints. 
The hand is strong, and there is sufficient 
flexion for a workman to grip tools. 


TECHNIC 


The technic is simple. The ends of the 
divided tendon are exposed and mobilized. A 
fine-pointed, thin scalpel is passed through the 
tendon with the flat surface parallel to the 
tendon fibers. The projecting tip of the scalpel 
is then grasped by a very fine pair of forceps. 
The scalpel and attached forceps are carefully 
rotated go degrees so that the points of the 
forceps will enter the flat tunnel made by the 
scalpel. Care must be taken with the scalpel in 
this new position so as not to saw-cut through 
any tendon fibers. The scalpel is withdrawn, 
bringing the fine forceps with it. It should now 
be realized that the scalpel must be passed 
through the tendon in such a way as to have the 
points of the forceps, on withdrawal, at the spot 
on the tendon where it is desired to have the 
(arriving) graft enter. (Fig. 1.) The tip of one 
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Tendon Repair 


autogenous 


Fic. 1. The principles of applying an autogenous graft to a divided tendon and 
interlocking the tails. (1) In principle, the scalpel is passed through and its tips 
are grasped by forceps. (2) The scalpel is withdrawn and the forceps is lying in 
its place ready to draw the tendon graft through. 


f the graft tails is grasped by the forceps and 
lrawn through the tendon. These steps are 
epeated until the graft tails are adequately 
nterwoven. Toward the last few interweavings 
it is desirable to pass each tail of the graft 
through the substance of the other, giving extra 
interlocking and fixation. 


When the repair is well done, no further 
stitching is required, but my conscience is such 
that I place interrupted silk sutures at a few 
vantage points. 

If the distal segment of tendon is too short, 
some of the graft tails must be passed through 
drill holes in the base of the terminal phalanx. 
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Disappearing Gallstones 


A LESSON IN MANAGEMENT OF PATIENTS WITH GALLSTONES 


SEYMOUR FISKE OCHSNER, M.D., New Orleans, Louisiana 


From the Department of Radiology, Ochsner Clinic, New 
Orleans, Louisiana. 
we a totally unexpected event occurs in 
the practice of medicine, it puzzles the 
physicians involved in the case but serves to 
educate them about some interesting facet of 
disease. Only if the lesson is used to alert others 
has the full benefit of the experience been 
achieved. The following brief report concerns a 
patient who had gallstones that were con- 
clusively visualized in roentgenograms and yet 
were not present when the gallbladder was 
surgically resected. 


CASE REPORT 


A twenty-seven year old white housewife was in 
her second pregnancy during the early part of 1958. 
Late in pregnancy, she experienced two definite 
episodes of sharp pain in the right upper abdominal 
quadrant, referring to the back and posterior aspect 
of the chest and associated with nausea and indiges- 
tion. She had never had jaundice. 

On August 18, 1958, two weeks after a normal 
delivery, the patient was subjected to cholecysto- 
graphic examinations in various horizontal and 
erect positions. These gave unequivocal roent- 
genologic evidence of the presence of gallstones. 
The stones were seen as small, radiolucent shadows 
1 to 2 mm. in diameter in the horizontal roentgeno- 
gram (Fig. 1) and as a layer of small, radiolucent 
shadows in the erect films. (Figs. 2 and 3.) 

Several weeks later, the patient moved to New 
Orleans, Louisiana. In the process of moving, 
arranging for the care of her children and making 
plans for the operation, it was necessary to postpone 
the surgical procedure several more weeks. During 
this interval attacks of colic did not recur. On 
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Fic. 1. Cholecystogram with patient in prone position. 
A normal-sized gallbladder concentrates the opaque 
medium well. Mottled radiolucencies are due to small 
gallstones. (Figures 1 through 3 are published through 
the courtesy of Dr. E. Hampton Bryson, Coral Gables, 
Florida.) 
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Disappear ng Gallstones 


Fic. 2. Compression spot roentgenograms with patient in erect position. The 
layer of small radiolucent stones is visualized repeatedly. 


October 31, 1958, cholecystectomy was performed. 
The surgeon could feel no stones in the gallbladder 
biliary. ducts, and the pathologist found no gall- 
stones in the resected gallbladder. Histologic exami- 
nation revealed chronic cholecystitis. 


COMMENTS 


Discovery that the gallstones had dis- 
appeared was disconcerting. The most plausi- 
ble explanation for their disappearance would 
seem to be that the small stones passed through 
the cystic and common ducts into the duo- 
denum and were eliminated. Another possible 
explanation is that they were composed of soft 
cholesterol collections which formed during a 
period of hypercholesterolemia in pregnancy 
and dissolved after pregnancy when the 
cholesterol metabolism became normal. Oc- 
currence of temporary hypercholesterolemia in 
the late stages of pregnancy is widely recog- 
nized, although unfortunately there is no 
laboratory proof of its occurrence in my pa- 
tient, because such tests were not performed. 

Miller [3] in 1956 reported a case similar to 
the one presented herein, which he believed was 
the first case to be recorded with surgical proof 
of the disappearance of gallstones. No other 
cases have been discovered in the literature 
since his review. 


Somewhat similar occurrences have been re- 
ported without surgical verification. Kommerell 
and Wolpers [2] recorded a case in which several 


Fic. 3. Enlargement of one of the spot roentgenograms. 
The multiple, small, radiolucent gallstones form a layer 
near the fundus of the gallbladder. 
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cholecystograms taken during a period of six 
years revealed stones that became smaller and 
then vanished. Roentgenograms in the case are 
convincing, despite lack of surgical proof. 
Moreau and Moreau [4] reported a case of a 
forty-six year old woman in whom almost forty 
calcified stones were demonstrated in an initial 
cholecystogram but no stones were visualized 
in a second cholecystogram. The editors of 
“The Year Book of Radiology” which con- 
tained an abstract of Miller’s case mentioned a 
case in which gallstones had disappeared after 
an attack of biliary colic [7]. Reports of the dis- 
appearance of gallstones from the gallbladder 
seem infrequent, however, when one considers 
by contrast the relative frequency with which 
roentgenographically visualized renal or ure- 
teral stones are spontaneously passed. 

The advice of Miller [3] seems appropriate. 
When small radiolucent gallstones are dis- 
covered during pregnancy or in the postpartum 
period, surgical resection should be deferred for 
several months, and immediately before opera- 
tion the cholecystographic finding should be 
verified by re-examination. 


SUMMARY 


Definite radiolucent gallstones were visu- 
alized cholecystographically in a twenty-seven 
year old woman during the immediate post- 
partum period. At operation ten weeks later, n 
gallstones were palpable in the gallbladder o: 
biliary ducts. The resected gallbladder con 
tained no stones. When radiolucent gallstone 
are discovered during pregnancy or immediatel\ 
thereafter, it may be wise to defer operation fo 
several months, after which another chole 
cystographic examination should be performec 


‘ to confirm the continued presence of gallstones 


REFERENCES 


. Hott, J. F. and Hopces, F. J. The Year Book oi 
Radiology. Year Book Series, pp. 223-224 
Chicago, 1957-1958. The Year Book Publishers 
Inc. 

. KomMMERELL, B. and Wovpers, C. Die Spontan- 
auflésung menschlicher Gallensteine in der 
Gallenblase. Klin. Webnschr., 21: 392-393, 1942. 

. Miter, M. C. Spontaneous disappearance of gall- 
stones. Gastroenterology, 31: 588-591, 1956. 

. Moreau, M. H. and Moreau, J. E. Curacié: 
espontanea de litiasis biliar (un caso). Semana 
méd., 1: 223-226, 1952. 


0) 


I 

2 

3 
4 

338 


Chronic Idiopathic Jaundice 


GERALD S. MarRGULIES, M.D., Oakland, California, AnD Dona.Lp H. FinGer, M.p., St. Louis, 
Missouri 


rom the Departments of Surgery and Medicine, 3450 
(SAF Hospital, Francis E. Warren Air Force Base, 
Vyoming. 

ASES of non-obstructive, non-hemolytic and 
C non-inflammatory jaundice have been 
known by various names, including principally: 
Gilbert’s disease [5], familial non-hemolytic 
aundice [2], constitutional hepatic dysfunction 
1], hereditary hyperbilirubinemia [8] and 
constitutional hyperbilirubinemia [6]. It ap- 
pears that this entity may include several 
poorly defined types of slight or latent jaundice. 
However, in 1954, Dubin and Johnson [4] and 
Sprinz and Nelson [7] described what they con- 
sidered to be a new pathologic entity, which 
Dubin [3] most recently termed “chronic 
idiopathic jaundice.”” The disease is charac- 
terized clinically by chronic or intermittent 
jaundice, is usually found in young people and 
has a tendency to run in families. Jaundice 
fluctuates from time to time and tends to be 
aggravated or precipitated by intercurrent dis- 
eases, pregnancy, surgical operations, severe 
physical strain and alcoholism. There is fre- 
quently abdominal pain, fatigue, dark urine 
and slight hepatomegaly. Once instituted, the 
disease probably is lifelong but the prognosis 
is excellent. There is no known treatment. 

The disease differs strikingly from Gilbert’s 
disease or constitutional hyperbilirubinemia in 
several respects. In chronic idiopathic jaundice 
the liver is grossly abnormal in color, varying 
from slate gray-blue to dark blue-green or black, 
and microscopically the parenchymal cells are 
stuffed with a coarsely granular, amorphous, 
dull, non-refractile, brown pigment deposited 
chiefly in the centrolobular zones with a tend- 
ency to spread from the center to the periphery 
of the lobule. The pigment in this distribution, 
in an otherwise essentially normal liver, is 
pathognomonic of chronic idiopathic jaundice. 
The pigment probably belongs to the lipo- 


fuscin family [3]. In contrast to this, in all 
twenty-four collected cases of Gilbert’s disease 
in which biopsy of the liver had been per- 
formed, the liver was histologically normal or 
showed only fatty metamorphosis [4]. In 
chronic idiopathic jaundice there is failure of 
the gallbladder to visualize on cholecystog- 
raphy due to inability of the liver cells to 
excrete the dye; elevated serum bilirubin is due 
to both fractions with about 60 per cent due to 
the direct (conjugated) bilirubin, and bilirubi- 
nuria is present. In Gilbert’s disease elevation of 
the serum bilirubin is usually due entirely, or 
almost so, to the indirect (unconjugated) frac- 
tion and, hence, no bile appears in the urine. 
There are other less constant differences in the 
two entities. 

Chronic idiopathic jaundice may readily be 
mistaken for obstructive jaundice. The main 
differential features are that in chronic idio- 
pathic jaundice, serum alkaline phosphatase is 
usually normal or only slightly elevated, and 
there are positive findings on needle biopys. 
In Dubin’s [3] collected series, gallstones were 
present in five patients without causing biliary 
obstruction, and laparotomy was performed on 
thirty of fifty patients. Hepatitis can be ex- 
cluded by liver function tests and needle biopsy 
of the liver. Hemolytic jaundice can be dif- 
ferentiated by suitable hematologic studies. 

We have recently had the opportunity to 
study extensively an additional case of chronic 
idiopathic jaundice, and are presenting it herein 
in some detail, to be added to the relatively few 
cases previously reported. This clinicopatho- 
logic entity is not well known by the medical 
profession, and we believe that further discus- 
sion and emphasis of it certainly is warranted 
in the differential diagnosis of jaundice. It is 
particularly important since diagnosis may be 
confirmed by biopsy of the liver with the Vim- 
Silverman needle, if the condition is considered, 
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Fic. 1. Because of the small diameter of the ducts, 
cholangiography was first attempted via the gall- 
bladder, but this only outlined the gallbladder clearly. 
A long, angled No. 22 needle was then inserted into the 
common duct and a 35 per cent solution of Diodrast® 
injected. The gallbladder and bile ducts are well out- 
lined. Dye readily enters the duodenum. 


and thus, unnecessary laparotomy and explora- 
tion of the common duct are avoided. 


CASE REPORT 


H. S., a twenty-one year old white man, was 
admitted to the 3450 USAF Hospital on August 8, 
1955, with the chief complaint of a non-productive 
cough of five days’ duration. The patient stated 
that for two days prior to admission his friends had 
noticed a yellow discoloration of the sclerae. He 
denied anorexia, weight loss, abdominal distress 
and change in color of stool or urine. There was no 
history of any injections within the past year nor 
had the patient had contact with water other than 
purified city water. He denied any alcoholic intake, 
ingestion of hepatotoxic drugs or medications, or 
exposure to hepatotoxins. Systemic review and past 
history revealed no abnormalities. Family history 
was negative for any hemolytic, hepatic or biliary 
tract disease. 

The patient was a well developed, well nourished 
white man who did not appear ill. Temperature 
was 98°F.; pulse, 80 per minute; blood pressure, 
120/80 mm. Hg. There was minimal icteric dis- 


Fic. 2. Biopsy specimen of the liver. A central vein cut 
in longitudinal section is shown. The adjacent paren- 
chymal cells are stuffed with the coarsely granular, 
brown pigment. 


coloration of the skin and sclerae. Abdominal 
examination revealed the liver to be palpable one 
fingerbreadth below the costal margin and the 
spleen three fingerbreadths below the costal 
margin. Neither organ was tender. The remainder 
of the examination was within normal limits. 

Numerous laboratory studies on the present and 
subsequent admissions revealed the following 
ranges of values: cephalin flocculation, 1 to 3 plus 
in forty-eight hours; thymol turbidity, 0.6 to 2.2 
units; icterus index, 19.4 to 34.8 units; bilirubin: 
direct, 1.4 to 1.9 mg. per 100 ml., indirect, 1.38 to 
2.35 mg. per 100 ml.; alkaline phosphatase, 1.5 to 
4.2 Bodansky units; albumin/globulin, 4.3/1.7 
to 4.9/2.4 gm. per 100 ml.; urine bile, negative to 
positive; urinary urobilinogen, positive 1:30 to 
1:160; prothrombin concentration, 100 per cent; 
cholesterol and esters, 211:98 and 192: 106; hetero- 
phil agglutinations, serology, hematology and x-ray 
films of the chest, within normal limits. 

The original’ diagnosis was acute infectious 
hepatitis. During the course of hospitalization the 
patient felt and ate well. Therapy consisted solely 
of limited activity and a high calorie diet. At the 
time of discharge from the hospital on August 20, 
1955, all hepatic function tests were negative for 
abnormalities except for persistent low grade 
bilirubinemia. The spleen was barely palpable but 
the liver was not felt. 

On October 17, 1955, the patient again was ad- 
mitted to the hospital because of severe pruritus and 
urticaria involving the lower extremities and hips. 
He stated that he had been well until the day prior 
to admission, and denied any previous history of 
urticaria, skin rash, asthma or other atopic diseases. 
He related that on two occasions following dis- 
charge from the hospital he had had steady mid- 
abdominal pain without radiation, nausea or 
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‘omiting, lasting about one hour. He denied any 
\istory of food intolerance. He had lost 15 pounds 
luring the interval between the first and second 
idmissions despite a relatively good appetite. 
Physical examination on readmission was essen- 
‘ially the same as on the first admission. There was 
slight icterus of the skin and sclerae. However, the 
liver was not palpable although splenomegaly was 
igain apparent. 

At this time the diagnosis of acute infectious 
1epatitis was not completely tenable. Thus, further 
diagnostic steps were taken. A deep cervical 
yiopsy of a supraclavicular lymph node was per- 
formed. Microscopic examination did not reveal 
any abnormalities. Three oral cholecystograms 
employing single and double doses of dye showed no 
concentration of contrast media in the gallbladder. 
Two intravenous studies with Cholografin® failed to 
reveal any concentration of contrast media within 
the gallbladder or biliary tree. An upper gastro- 
intestinal series showed minimal irritability of the 
duodenal bulb, but no ulcer was demonstrated. 
Hematologic studies, including aspiration of bone 
marrow, reticulocyte counts, red cell fragility test, 
hemolytic index, Coombs’ test, cold agglutinins and 
quantitative fecal urobilinogen, were within normal 
limits. On December 14, 1955, transthoracic biopsy 
of the liver was performed using a Vim-Silverman 
needle. Microscopic examination of the biopsy 
specimen revealed extensive deposition of brown 
pigment in the parenchymal cells of the liver, 
chiefly around the central veins. The bile canalculi 
appeared to be within normal limits. The diagnosis 
was “‘liver disease of undetermined etiology” from 
one source, and “pigmentation consistent with 
hemolytic anemia” from another pathologist. 

Because the diagnosis had not been established, 
exploratory laparotomy was performed on Decem- 
ber 22, 1955. The liver was normal in size but 
diffusely discolored dark green. The spleen was en- 
larged about three times and there was a small 
accessory spleen. The gallbladder was normal but 
bile ducts were smaller in caliber than usual, the 
common duct measuring 3 mm. in diameter. 
Cholangiograms performed via a needle in the com- 
mon duct showed no abnormalities except for the 
small diameter of the bile ducts. (Fig. 1.) Biopsy of 
both lobes of the liver, splenectomy and incidental 
appendectomy were performed. Postoperatively, 
recovery was uneventful except for temporary 
increased bile flow about the drains. 

Microscopic examination of the biopsy speci- 
mens of the liver (Fig. 2) revealed a picture similar 
to that obtained previously by needle biopsy. The 
hepatic architecture was well preserved and there 
was no evidence of any portal fibrosis. An extensive 
deposit of an iron-free, coarsely granular, greenish 
brown pigment was present in the parenchymal 
cells, predominantly around the central veins. 
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Occasional small pigment granules were also seen 
in Kupffer cells. The final diagnosis by the Armed 
Forces Institute of Pathology was “idiopathic 
jaundice with unidentified pigment in the liver 
cells.” The diagnosis of the spleen was “congestive 
splenomegaly.” 

The patient has done well since operation. Liver 
function tests performed since discharge from the 
hospital have remained well within normal limits 
except for low grade bilirubinemia. Attempts to 
obtain follow-up studies beyond six months follow- 
ing discharge from the hospital have not been 
successful. 


SUMMARY 


A case of chronic idiopathic jaundice, a dis- 
ease only recently rec.gnized, is presented in 
detail. The disorder, usually found in young 
people, is manifested by chronic or intermittent 
fluctuating jaundice influenced by physiologic 
stress, with elevation of both the direct and in- 
direct serum bilirubin, abdominal pain, and 
failure of the gallbladder dye to visualize on 
x-ray film. It differs from constitutional 
hyperbilirubinemia or Gilbert’s disease in 
several respects, and is characterized by abnor- 
mal amounts of coarsely granular, brown pig- 
ment in the parenchymal cells of the liver, which 
is predominant in the centrolobular zones. This 
clinicopathologic entity probably represents an 
inborn deficiency in the liver’s ability to excrete 
various substances. The liver can conjugate 
indirect bilirubin with glucuronic acid but then 
has difficulty excreting the conjugated bilirubin; 
hence, direct reacting bilirubin accumulates in 
the serum and spills over into the urine. It is 
unable to excrete adequately the dye used in 
cholecystography and cholangiography, the 
lipofuscin pigment which accumulates in the 
liver cells, and urobilinogen which may spill over 
into the urine. Undoubtedly many more cases 
will be recognized in the future. For a detailed 
review of the subject the reader is referred to 
Dubin’s recent excellent comprehensive paper 
[3]. We wish to stress its importance in the 
differential diagnosis of jaundice and the result- 
ing therapeutic and surgical implications. 
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Metastases in Cancer of the Cervix 


JouHN T. PARENTE, M.D., New York, New York 


rom The Gynecologic Tumor Service, Department of 
hstetrics and Gynecology, New York Medical College, 
fetropolitan Medical Center, New York, New York. 


) pernicious spread of carcinoma of the 
cervix Is, as a rule, methodic. Its course and 
onsequent disease havoc is predictable. Factors 
vhich may modify this predictability and lead 
o distant metastatic phenomena include inter- 
‘ommunicating pelvic lymphatic vessels, varia- 
tions in individual physioanatomy, host-tumor 
relationships, and current methods of treatment. 

In carcinoma of the cervix, probably clearer 
than in any other type of cancer, one can 
observe how and why unchecked cancer kills. 
Dewees [7] in 1843 wrote that carcinoma kills as 
a “consequence of hemorrhage.” In _ 1898, 
Dudley [8] suggested the cause of death was 
from ‘‘marasmus or uremia, or both.” Cullen 
[5] in 1900 implicated intercurrent infection 
usually due to “pneumonia or extensive renal 
disease.”” More recently, Warren [73], Brun- 
schwig and Pierce [4] and Auster and Sala [2] 
point to the dominant role of ureteral compres- 
sion and its subsequent secondary manifes- 
tations. There is no need to postulate or 
incriminate cancer toxins, chemical catalysts or 
other unknowns to explain why patients with 
cancer die. Cancer of the cervix kills simply 
because in its onward spread through anatomic 
routes, it mechanically interferes with the 
physiologic function of tissues and organs in its 
path. 


SPREAD 


Carcinoma of the cervix spreads via direct 
extension, the lymphatic system and blood 
stream. Permeation of lymphatic spaces in the 
connective tissues is the chief method of 
advance. Perineural and perivascular lymph 
spaces are equally attacked. Invariably peri- 
ureteral lymph spaces are infiltrated and the 
patient most often succumbs because of the 
secondary effects of ureteral compression. 


Spread through lymphatic channels with 
involvement of the lymph nodes occurs gener- 
ally in an orderly, progressive manner. The base 
of the broad ligaments and parametrium are 
first involved, and then the paracervical 
external iliac, obturator, inguinal, hypogastric 
and sacral nodes, followed by the common iliac 
and retroperitoneal, mediastinal, supraclavicu- 
lar and cervical nodes. There are cases, how- 
ever, which demonstrate the so-called “skip 
phenomenon areas.” In these, the proximal 
tissues and nearest nodes are spared, and 
metastases are set up in more distant nodes, 
probably by tumor embolism or anomalous 
circulatory communications. In a series of 157 
cases of stage 1 cervical carcinoma treated by 
surgery, Brunschwig found four cases of 
metastases outside the pelvis with no evidence 
of local metastases | 3]. 

Blood-borne metastases also occur not un- 
commonly. They, as a rule, are seen late and 
their increasing incidence nowadays is probably 
related to moderh therapy which holds the dis- 
ease in abeyance longer and prolongs the life 
span. 


CASE REPORT 


Following is a case report with autopsy 
follow up, which is interesting in that, first, it 
represents an untreated case o: carcinoma of 
the cervix demonstrating its natural life history 
and, second, demonstrates the “skip area” 
phenomenon previously mentioned. 


This was the first Metropolitan Hospital admis- 
sion of a fifty year old Negro woman, gravida vit, 
para vi, abortus 1, on November 10, 1958, with a 
chief complaint of a mass on the left side of the neck 
that had gradually increased in size in the past six 
months. She secondarily complained of hoarseness 
of four to five weeks’ duration, and low back pain of 
two months’ duration. 

The patient stated she was perfectly well until 
the present illness which occurred six month’s 
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a 
Fic. 1. Surgical specimen showing grossly negative 
cervix and uterus (a) with presence of tumor tissue at 
lateral aspect of broad ligament (b). 


previous to admission. She went to her private 
doctor because of the nodule on the left side of the 
neck. He performed a complete examination which 
included pelvic examination with speculum visuali- 
zation of the cervix. She was assured that the slight 
spotting noted as a result of pelvic examination was 
merely due to ““menopause.” Menarche was at age 
fourteen and menopause at age forty-eight. 

Physical examination on admission revealed a 
chronically ill, emaciated woman in mild acute 
distress. Blood pressure was 102/70 mm. Hg; 
pulse, 90 per minute, temperature, 100°F.; respira- 
tions, 22 per minute and slightly labored. Positive 
findings were as follows: 

Neck: There was a large firm, fixed mass on the 
left side of the neck measuring about 6 by 6 by 5 cm. 
occupying the supraclavicular space and displacing 
the trachea to the right. There were also fixed but 
smaller nodules present on the right side of the neck. 

Chest: There was dullness to percussion in the 
lower left part of the lung field with some minimal 
scattered rales in the lower part of both lungs. 
Heart sounds were of fair muscular quality with a 
soft blowing systolic murmur in the mitral area. 

Abdomen: A smooth liver edge was palpable 
beneath the right subcostal margin. 

Extremities: Minimal pretibial 
present. 

Pelvis: The uterus was normal in size. There was 
an area of erosion on the posterior cervical lip 
involving the squamocolumnar junction, which 
measured 0.5 cm. in diameter. The lesion bled easily 
on contact. The parametrium and remainder of the 
pelvis were otherwise free of any apparent disease. 

Laboratory studies revealed the following: white 
blood count, 12,600 per cu. mm.; hemoglobin, 
9.6 gm. per cent; differential: segmented neutro- 
phils, 80 per cent; lymphocytes, 14 per cent; 


edema was 


é 


Fic. 2. Tumor (a) surrounding large blood vessels (b). 


monocytes, 3 per cent; eosinophils, 2 per cent; 
basophils, 1 per cent. Urine contained a trace of 
albumin. Blood chemistry was as follows: fasting 
blood sugar, 105 mg. per cent; blood urea nitrogen, 
10 mg. per cent; serologic test for syphilis, negative; 
alkaline PO,, 6.9 units; phosphorus, 4 mg. per cent; 
total protein, 5.4 mg. per cent; albumin/globulin 
ratio, 3.2/2.2 gm. per cent. 

Papanicolau smear revealed abnormal cells. 
Bone survey demonstrated no abnormalities. 
Intravenous pyelogram showed 1 plus hydro- 
nephrosis on the right, and 1 to 2 plus on the left. 
X-ray films of the chest disclosed diffuse bilateral 
cloudy patches. There was blunting of the left 
costophrenic sulcus. 

Three biopsy examinations gave the following 
results: cervical biopsy, “‘invasive squamous cell 
carcinoma of the cervix”; Silverman needle boipsy 
of mass in the neck, “‘atypical cells suspicious of 
malignancy”; surgical biopsy of the mass in the 
neck, “‘squamous cell carcinoma metastatic from 
cervix origin.” 

The patient’s’condition proceeded to go rapidly 
downhill and she died on December 7, 1958, 
twenty-seven days after admission. 

Autopsy was performed, with the following 
findings: 

Cervix: There was a small area of ulceration at the 
site of biopsy with a small margin of induration 
extending into the cervical canal. The area meas- 
ured 0.7 by 0.5 by 0.2 cm. Microscopic sections 
revealed squamous cell carcinoma. There was no 
other evidence of tumor in the cervix, uterus or 
parametrium except for the lateral pelvic wings of 
the broad ligament where tumor nodules were 
present. The cervix measured 3 cm. across. (Fig. 1.) 

Pelvic Nodes: The entire pelvis was carefully dis- 
sected. Although the parametria were free of dis- 
ease, all the nodes in the pelvis including inguinals, 
obturator, hypogastric, external iliac, common iliac 
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Fic. 3. Esophagus showing retroperitoneal nodes (x) 
involved with tumor. 


Fic. 5. Tumor tissue in lung (a) and myocardium (b). 


and para-aortic nodes were involved with cancer. 
The disease extended retroperitoneally up the 
aorta to the supraclavicular lymph nodes. The 
external iliac and hypogastric arteries were sur- 
rounded by tumor. (Fig. 2.) Retroperitoneal nodes 
along the esophagus were also involved (Fig. 3.) 
as was a tumor in the para-aortic area up to the 
masses in the neck. (Fig. 4.) 


Fic. 4. Tumor tissue involving para-aortic and cervical 
regions. 


Fic. 6. Tumor nodes in liver (a) and kidney (b). 


Distant Metastases: These were found throughout 
the lung pleura and parenchyma and in the 
myocardium of the left ventricle (Fig. 5.) The 
liver, pancreas and spleen were also involved. A 
hydronephrotic pelvis of the kidney commonly 
found because of ultimate ureteral obstruction 
resulting from tumor compression is illustrated in 
Figure 6. 
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COMMENTS 


Brunschwig and Pierce [4] reported necropsy 
findings in sixty-five patients who died of 
cervical cancer. Thirty-two presented macro- 
scopic spread beyond the pelvis. Sites were 
periaortic nodes, 9 per cent; lungs and medias- 
tinum, I1 per cent; liver, 6 per cent; cervical 
lymph nodes, 3 per cent; miscellaneous foci in- 
cluded left adrenal gland, peritoneum, serosa of 
bowel, spleen, thoracic wall, peripancreatic 
nodes, subcutaneous tissue and kidney. 

Pearson’s [10] study of fifty-seven autopsies 
demonstrated the presence of distant metas- 
tases in only 25 per cent of the series. His most 
striking postmortem finding was stricture of the 
ureters, occurring in 75 per cent of the patients. 
DeAlvarez [6] reported a series of fifty-five 
necropsies in which he found the incidence of 
ureteral obstruction in 40 per cent. Robinson 
and Waterman [72] reported on an increasing 
incidence of bone metastases. They discussed 
its mechanism of spread and its presence as a 
late sequelae of metastatic dissemination. 
Andrew [1] drew attention to increased numbers 
of brain metastases found at autopsy. Actual 
metastases to the ureters, in contradistinction 
to periureteral lymphatic involvement, is not 
common. Robbins [17] reported on four cases 
after reviewing the literature. 

Auster and Sala [2] reported autopsy findings 
in 124 cases of cervical carcinoma. Eighty per 
cent in their series had stage 3 and 4 cerv cal 
carcinoma upon admission. They observed the 
chief cause of death was due to sepsis and 
ureteral obstruction. They found 27.4 per cent 
distant metastases beyond the pelvis. Henrik- 
sen [g] reported the largest series consisting of 
356 autopsy findings in carcinoma of the cervix. 
He divided his group into treated and un- 
treated patients and found distant node metas- 
tases in 27 per cent of the non-treated patients 
and 53 per cent in the treated patients. 


CONCLUSIONS 


Patients with pelvic malignancy do not die 
primarily as a result of the cancer. The cancer 
process initiates a succession of circumstances 
that eventually kills by secondary pathological 
manifestations. The secondary manifestations 
result because of contiguous invasion or dis- 
seminated metastases which attack vital organs 
and interfere with their normal function. 
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Correct, modify and arrest the manifestations 
medicinally or mechanically and the patient 
may live in relative comfort for many years. 

To date, the cause of death due to ureteral 
compression becomes more apparent. It would 
follow, therefore, that employing earlier and 
more frequent use of urinary diversion pro- 
cedures would prolong life with increased 
relative comfort. 

Intravenous urography is the best method of 
demonstrating and evaluating renal function 
and ureteral block. Damage to the urinary sys- 
tem, in some degree, occurs in almost all cases 
of advanced pelvic cancer. Intravenous urog- 
raphy is important not only as a pretreatment 
work-up and post-treatment follow-up, but 
should probably bear significance in the staging 
of the disease. 

Widespread and distant metastases should be 
noted more often in the future in direct rela- 
tionship to improved therapeutics and longer 
life. 


SUMMARY 


1. A review of the literature in regard to 
metastatic spread of cancer of the cervix is 
presented. 

2. The longer life span of people with 
carcinoma of the cervix, because of advanced 
modalities of treatment, accounts in great part 
for the increase in distant and often unpre- 
dictable sites of metastases. 

3. A case report is presented revealing the 
natural life course and necropsy findings in an 
untreated patient with cervical cancer. 

4. The case report brings to mind the follow- 
ing: (a) the size of the lesion outside not always 
correlates with the extent of the lesion inside 
and (b) the “skip area” phenomenon does 
exist, and can well cause havoc in terms of 
classification of the disease, treatment and 
prognosis. 

5. The chief cause of death in advanced 
cancer of the cervix is due to secondary manifes- 
tations resulting from ureteral compression. 

6. Predictable injuries to the ureters support 
the judicious employment of urinary diversion 
procedures early. 
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Hodgkin’s Disease of the Breast 


J. K. McGrecor, M.p.c.M., Buffalo, New York 


From the Departments of Surgery of the University of 
Buffalo School of Medicine and the Buffalo General 
Hospital, Buffalo, New York. 


RIMARY Hodgkin’s disease of the breast was 
first described by Kuechens in 1928. Fol- 
lowing this observation, fourteen additional 
cases have been described [1—5]. It has occurred 
in both sexes and is reported in both the white 
and Negro races. In some cases it was bilateral 
[6], while in others only one breast was involved. 
Hodgkin’s disease involving the breast occurs 
in approximately 0.04 per cent of patients 
presenting with the disease [7]. It is similarly 
estimated to be the underlying cause of 1 per 
cent of all lymphoedemas of the breast [8]. 


ETIOLOGY AND PATHOGENESIS 


Since Hodgkin first described the disease, a 
large number of cases have been observed and 
much data accumulated and published, but 
specific knowledge pertaining to etiology and 
treatment is still lacking. Symmers [7] believes 
that lymphoid tissue must be present to act as 
a matrix. Adair and Herrmann have called 
attention to the fact that the breast is ade- 
quately supplied with intralobular and peri- 
ductular lymphoid tissue [9] and it may be this 
that serves as the focus for the development of 
the seemingly discrete lymphoma within the 
breast. Cases have been reported of patients 
between the ages of sixteen [10] and sixty-three 
[1], with most cases occurring in young persons. 
Lesions of the breast may be divided into two 
types: primary and secondary. 

The mode by which Hodgkin’s disease 
spreads through the reticuloendothelial tissue 
is not well understood. The condition may be 
considered primary in the breast only if there 
is no evidence of disease occurring elsewhere in 
the body. For example, if the breast and corre- 
sponding axilla are invaded, there is no way of 
knowing which lesion antedated the other, so 
that axillary disease, unlike that associated 
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with carcinoma, is not necessarily secondary t 

the breast lesion. The average life expectanc 

after diagnosis is reported to be approximatel 

four years [3]. In secondary involvement of th: 
breast the life expectancy is more guarded. Th: 
explanation for the relative longevity o 
primary cases may be that the disease remain 

localized in the breast for a considerable period 
of time before it appears in other locations. I! 
this is true, even though there is no obvious 
evidence of disease, a thorough examination 
should be performed to eliminate the possibility 
of lesions elsewhere. 


PATHOLOGY 


Sternberg in 1892 [11] established Hodgkin’s 
disease as a histologic entity by classifying the 
disease and thus eliminating the confusion asso- 
ciated with the early description. The process in 
the breast, as elsewhere, appears to originate in 
lymphoid tissue, from which it tends to infil- 
trate the surrounding structures [10]. Gross 
examination usually reveals the breast to be 
unduly firm throughout. The intralobular con- 
nective tissue becomes similar in consistency 
to breast tissue and is pale yellow in color. 

The histologic appearance of the disease is 
that of a reticulum of connective tissue, 
supporting a variable number of lymphocytes 
and plasma cells, together with mononuclear 
and multinuclear giant cells, with or without 
admixture of eosinophils. The picture may 
be difficult to differentiate from that of a 
lymphosarcoma. 


CLINICAL FEATURES 


From a review of the literature there does not 
appear to be any characteristic or unique 
feature associated with the condition. It may 
present as a single nodule or a diffuse enlarge- 
ment of the breast. It is interesting to note that 
Ewing reported a case associated simul- 
taneously with a duct-cell carcinoma of the 
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east [3]. Many: cases are associated with a 
mphoedema of the breast at some stage, and 
iy be easily confused with an inflammatory 
rcinoma because of the peau d’orange effect. 
believe that this is due primarily to a lymph 
isis caused either by intrinsic blockage at the 
vel of the drainage glands, or else an infiltra- 
mn of the breast tissue proper and secondary 
essure on the lymph drainage system. It has 
en shown that radiation of the breast and 
<illa in many cases will bring about a remission 
id return of the breast to normal size. It is 
ostulated that in these cases intrinsic or 
‘trinsic obstruction of the lymph drainage 
yvstem has been relieved. 


TREATMENT 


The treatment of Hodgkin’s disease of the 
yreast depends upon the extent and distribu- 
ion of the disease. Basically there are three 
methods of treatment: (1) surgery, (2) radia- 
tion, (3) chemotherapy. 

A combination of these may also be used. The 
method of choice will depend upon factors 
presenting in the individual case. Basically, 
however, the treatment is similar to that 
applied to Hodgkin’s disease elsewhere in the 
body. Operative intervention in the disease 
should be considered only when the process is 
localized to the breast. The best results are 
obtained when combined with postoperative 
radiation. 

The use of palliative radiation in patients 
with disseminated disease has in certain cases 
brought about a remission. Recent work sug- 
gests that certain chemicals may potentiate the 
therapeutic effect of roentgen rays [12]. When 
the disease is regional, some investigators have 
obtained satisfactory results with radiation 
using 2,000 to 5,000 r. 

In some centers the use of various chemo- 
therapeutic agents, biologic substances and 
antibiotics alone or in combination with other 
methods of treatment has yielded interesting 
results in the treatment of Hodgkin’s disease. 
The various agents available are as follows: (1) 
polyfunctional cytotoxic agents, (2) anti- 
metabolites, (3) hormones, (4) antibiotics, 
bacterial and plant metabolites, (5) oncolytic 
viruses and (6) miscellaneous substances (ure- 
thane, arsenic, antigens, guinea pig serum, etc.). 

Chemoprophylaxis as an aid to surgery is a 
recent application of chemotherapy. It has been 
known that, despite a thorough operation, the 


neoplastic process may recur in one or two 
years with widespread metastases or regional 
recurrences. It is to be hoped that one or 
another of these approaches may provide a 
means of controlling the disease. 


CASE REPORT 


The patient was a twenty-nine year old white 
woman who, while nursing a five and a half month 
old child, found a firm, discrete, tender mass in 
the lower lateral quadrant of the left breast, and 
noted that the infant refused to take this breast. 
The soreness soon diminished but the whole breast 
became enlarged and tense with a slight reddish 
brown skin discoloration, but no increase in local 
temperature. The patient consulted her obstetrician, 
who recommended drying up the breasts. She 
entered the Buffalo General Hospital on December 
14, 1957 for surgical consultation and investigation 
of the mass. Initially no axillary lymphadenopathy 
was noted, but this later developed with the 
appearance of soft, tender nodes in the ipsolateral 
axilla and an eosinophilia ranging up to 36 per cent. 
Past history revealed that her father had died at 
the age of sixty-eight of carcinoma of the lung, and 
her mother, of carcinoma of the breast. 

Physical examination revealed a well nourished, 
white woman of approximately stated age, who had 
a low grade fever. No lymph nodes were palpable in 
the neck, thyroid was normal, and trachea was in 
the midline. The chest revealed no abnormality on 
clinical or x-ray examinations. The left breast 
presented as a uniformly firm, non-tender mass, 
showing an early peau d’orange effect. No nodes 
were palpable in the axilla at this time. The nipple 
was encrusted with a small amount of seropurulent 
discharge. No fluctuation could be demonstrated. 
The right breast was not involved. The heart was 
normal in size and position, and no abnormal 
sounds were heard. The abdomen was soft and 
scaphoid, no masses or organs were felt at this time, 
no pain or discomfort was noted on palpation, and 
no costovertebral tenderness was present. Routine 
laboratory work was non-contributory other than 
confirming the eosinophilia. Skin tests were negative 
to trichinosis, and examination of stools was nega- 
tive for ova and parasites. 

The breast did not respond to conservative 
therapy, and temperature began to rise, reaching 
peaks of 101 to 103°F. A long radial incision was 
made beneath the nipple and extended to the 
periphery of the breast. No pus or fluid was found 
even though the breast was carefully searched. 
Cultures obtained from the operative site were 
sterile. Biopsy report was “‘chronic granulomatous 
inflammation.” The breast continued to drain and 
did not improve, and the patient continued to run 
a febrile course. After two weeks, lymph nodes were 
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Fic. 1. Photograph of 


the sectioned breast 


showing its uniform appearance due 


to the widely infiltrated tumor and almost complete replacement. 


Fic. 2. Photomicrograph typical of the appearance of sections of the breast 
showing marked hyalinization, cellular atypisism, Reed-Sternberg giant cells 


and large multinuculated giant cells. 


noted in both axillas. Simple mastectomy was 
performed on January 14, 1958 and associated 
lymph nodes were resected. (Fig. 1.) 

Histologic study of the breast tissue revealed 
Hodgkin’s disease with marked hyalinization, 
cellular atypisism and numerous Reed-Sternberg 
giant cells. (Fig. 2.) 

The patient remained febrile, but no leukocytosis 
developed. The albumin fraction of serum protein 
began to drop until finally the albumin-globulin 
ratio was reversed. The patient was transferred to 
the Roswell Park Memorial Institute on January 
24, 1958 and a course of nitrogen mustard was ad- 
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ministered, without improvement. Her condition 
became progressively worse. General malaise, 
weakness and peripheral edema developed. Four 
months after surgery, a pelvic examination revealed 
a mass in the posterior cul-de-sac, and an x-ray 
film of the chest disclosed mediastinal lymphade- 
nopathy. Roentgen-ray therapy was instituted 
without apparent effect. Hydrothorax and ascites 
developed. She continued to deteriorate, and 
finally died on April 5, 1958, six months after the 
onset of the illness. 

Postmortem examination revealed an enlarge- 
ment of the mesenteric, retroperitoneal, posterior 
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rediastinal, supraclavicular, axillary and inguinal 
ymph nodes. Those in the aortic area formed a 
niform mass, measuring approximately 2 to 4 cm. 
n thickness, and covered the anterior aspect of the 
ertebra. On section the tissue appeared uniform 
hroughout. It was grayish yellow and moderately 
ranslucent. The liver was moderately enlarged and 
vartially replaced by tumor nodules, varying in 
ize up to 2 to 5 cm. These nodules were composed 
f a translucent yellowish white tissue, and were of 
niform texture. The head of the pancreas was 
yartly replaced by tumor as were both kidneys, 
ight ovary, cardia of the stomach and distal one- 
hird of the esophagus. The glands taken from the 
eft axilla demonstrated a histologic picture 
ompatible with Hodgkin’s granuloma and closely 
esembled the sections of the surgical specimens. 
sections taken from the liver and retroperitoneal 
ymph nodes, however, presented a picture of more 
idvanced disease compatible with a Hodgkin’s 
sarcoma. 


SUMMARY 


An attempt is made to review briefly the 
literature dealing with Hodgkin’s disease of the 
breast. A case occurring in a twenty-nine year 
old, nursing, white woman is_ presented. 
Etiology, pathogenesis, pathology, clinical 
features and treatment are discussed. 


CONCLUSIONS 


1. Hodgkin’s disease of the breast can be 
localized, or appear as part of a more general- 
ized disease. 

2. There is no correlation between the 
histopathologic picture and prognosis. 

3. Secondary breast involvement appears to 
be a relatively late phenomenon. 

4. If the disease is restricted entirely to the 


breast, surgical and radiologic procedures are 
applicable in the treatment. 

5. If the process has extended beyond the 
confines of the breast, the prognosis is guarded. 
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Inflammatory Gastric Polyps (Eosinophilic 
Granulomas of the Stomach) 


EvERETT CARLSON, M.D. AND JOHN Guy Warp, M.D., San Francisco, California 


From the Surgical Service, St. Francis Hospital, San 
Francisco, California. 
ie recent years an increasing number of cases 
of inflammatory fibroid polyps is being 
recognized [13,15]. These are not innocent 
lesions, and it is important for surgeons to be 
familiar with them. In the past the condition in 
nearly all the operated patients was mistaken 
for carcinoma, and hence extensive resections 
were performed [15]. Fortunately, most of the 
lesions were located in the distal half of the 
stomach, where such resections resulted in good 
functional results. A review of the literature to 
date reveals no cases of malignancy in these 
lesions. Two cases are reported herein. In the 
first the lesion was located on the posterior wall 
of the fundus, and in the second in the mid- 
portion of the stomach on the lesser curvature. 
Both were large lesions and were diagnosed 
preoperatively as malignant; both were benign. 
Bleeding, in the first patient in gradual, un- 
recognized amounts, and in the second, massive 
hemorrhage, necessitated surgery. 

Because of the presence of eosinophilic 
infiltration, often to a striking degree, earlier 
investigators designated these lesions as eosino- 
philic granulomas of the stomach. The first 
cases were described by Kaijser in 1937 [8]. His 
findings were later discussed by Vanek, and six 
additional cases were reported by him in 1949 
[15]. Helwig and Ranier, after studying nine 
further cases in 1952, proposed the term inflam- 
matory fibroid polyp [7]. In 1953 Bullock and 
Moran reported five more cases, in three of 
which the lesions were resected [2]. They urged 
the adoption of this term. Other terms by which 
these lesions have been designated in the past 
are gastric submucosal granulomas with eosino- 
philic infiltration, granulomatous polyps, sub- 
mucous granulomas, fibromas and heman- 
giopericytomas. Since then, further case re- 
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ports have appeared, indicating that this lesion 
is probably not as rare as was formerly 
supposed [73]. 

Eosinophilic infiltration of the stomach may 
occur in a diffuse form or as a localized polypoid 
lesion [1,9,12]. It is with the latter that we are 
concerned in this discussion. In the former, the 
duodenum, jejunum or ileum may have similar 
associated lesions [4,10,14]. Polayes and Krieger 
reported a case in which the jejunum alone was 
involved and resected [11]. In the diffuse type, 
an increase of eosinophils in the peripheral 
circulation in nearly all the patients reported on 
has been observed, even up to 60 per cent in 
one patient. However, in the polypoid lesions 
such eosinophilia has not been noted. 

The eosinophilia in the diffuse type has led to 
a consideration of allergy as an etiologic factor. 
Kaijser reported two cases which he attributed 
to neoarsphenamine. In a third, ingestion of 
onions repeatedly was followed by a severe re- 
currence of symptoms [8]. In the two cases 
reported by Polayes and Krieger, the etiology 
appeared to be oidium and _ trichophyton, 
respectively [11]. In Spencer, Comfort and 
Dahlin’s case, emetine was administered with 
relief of symptoms [14]. Asthma and urticaria 
were also present in this patient. The use of 
ACTH with striking relief of symptoms in the 
patients reported on by Ferrier and Orr also 
supports the suspicion of an allergic factor 
[4,10]. Localized trauma has been suggested as 
a cause in single polypoid lesions. 

The lesions have occurred with about equal 
frequency in males and females; most have been 
persons of middle or advanced age. The young- 
est patient was thirty-one years of age [13]. 


PATHOLOGY 


The essential distinguishing features of these 
lesions, according to Vanek [15], are: (1) a sub- 
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ucosal stroma made up of fibroblasts and 

collagen fibers, with or without edema, (2) an 
filtration of the stroma with eosinophilic 
ukocytes and lymphocytes, the latter occa- 
onally in rudimentary lymph follicles, (3) the 
-esence in the stroma of arterioles, blood and 
mph capillaries, and (4) a mucous membrane 
yvering which, in places, may be ulcerated or 
placed by granulation tissue. These lesions 
‘e predominantly localized in the submucosa, 
ith or without involvement of the underlying 
uscularis. Both sessile and pedunculated 
sions have been reported. 


CLINICAL FINDINGS 


In most patients, epigastric pain of variable 
uration and degree has been present. How- 
ver, a few patients, including our Case 1, had 
0 pain whatever. Most patients had some 
lyspepsia. Anorexia, belching, sour regurgita- 
ion and nausea were much more common than 
vomiting, which occurred in some. Tarry stools 
were noted occasionally. Occult blood in the 
stools was frequent. Symptoms due to anemia, 
occasionally severe, were not uncommon. 
Weight loss occurred in a number of patients. 

Physical findings in most patients were not 
impressive. In only a very few could a tumor be 
palpated. Some vague guarding and mild 
tenderness of the upper quadrant of the abdo- 
men were occasionally elicited. Pallor was 
present in some. Evidence of weight loss was 
not a conspicuous feature in most. 

Free hydrochloric acid, without histamine, 
was absent in thirteen of fourteen cases re- 
ported by Smirnov. In his remaining seven 
patients, given histamine, free acid was found 
in two. Anemia of varying degree was present 
in nineteen of his twenty-one patients [13]. 


CASE REPORTS 


CasE1. This fifty-nine year old white woman, a 
sales executive, entered the St. Francis Hospital on 
August 19, 1958, complaining of weakness, dyspnea 
Mm exertion, palpitation, excessive perspiration, 
headaches, cramp-like pains in her calves and 
edema of the ankles of three to four months’ dura- 
tion. Her symptoms were becoming progressively 
severe but she had been able to continue at work 
with difficulty. Her appetite was good but she 
regurgitated slight amounts of food occasionally 
without nausea. Her weight had remained sta- 
tionary. Bowel movements and stools had been 
normal, except that once, two weeks previously, 
she had noted some black, tar-like stools for one 
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Fic. 1. Case 1. An elongated, slightly lobulated, 
polypoid mass, just below the fundus. Benign inflam- 
matory polyp. 


day. She had undergone appendectomy many years 
previously, a large benign cervical polyp had been 
removed ten years prior to admission, and some 
hemorrhoids injected two years earlier. She had had 
two children. Otherwise, except for a stormy 
menopause and mild arthritic symptoms, she had 
been in good health. Her family history was 
non-contributory. 

Examination revealed a slightly obese, very pale 
patient with marked edema of both legs and feet. 
The lungs were clear and the heart appeared nor- 
mal. Blood pressure was 100/60 mm. Hg. Pulse 
rate was go and regular. Electrocardiographic data 
were reported as follows: rate, 91; P-R interval, 
0.16; heart position, semi-horizontal, counter- 
clockwise rotation. The P wave was low in leads 
1 and aVL. The QRS wave was slurred in lead 11. 
The ST segment was depressed in lead 1. Ab- 
normal record showed intraventricular conduction 
defect. 

In the right part of the mid-abdomen a question- 
able mass was felt, suggesting carcinoma of the 
ascending colon. 

The red blood count on admission was 2,600,000 
per cu. mm. with 6.2 gm. of hemoglobin (40 per 
cent). The packed cell volume was 19 cc. per 100 cc. 
There was a moderate microcytosis, slight hypo- 
chromia and poikilocytosis. 

A gastric analysis, with histamine, showed no 
free acid in the fasting specimen, and a total hydro- 
chloric acid of 12 degrees. The subsequent speci- 
mens at fifteen-minute intervals rose to 62, 84, 
go and 102 degrees free, and 76, 118, 102 and 
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Fic. 2. Case 1. Gross specimen. Lobulated surface and 
broad pedicle (indicated by arrows). 


112 degrees total. Urinalysis was negative for 
abnormalities. 

A barium enema on August 20, 1958, failed to 
confirm the impression of a lesion in the ascending 
colon. The results of an upper gastrointestinal 
roentgenogram taken on August 21 were reported 
as follows: In the esophagus, nothing abnormal was 
seen. In the stomach, just below the fundus, was an 
elongated, slightly lobulated, polypoid mass 
measuring 3 by 6 cm. (Fig. 1.) This region of the 
stomach appeared to be flexible. The remainder of 
the stomach and duodenum appeared essentially 
normal except for some ptosis. The stomach 
emptied in four hours. 

On August 27, 1958, after preparing the patient 
with five blood transfusions and vitamins, laparot- 
omy was performed. The preoperative diagnosis 
was a malignant polyp of the stomach. An incision 
was made into the upper left rectus muscle. A 
movable polypoid mass could be palpated in the 


Fic. 4. Case u. Benign inflammatory polyp. (From: 
Cartson, E. and Warp, J. G. [3].) 


Fic. 3. Case 1. Cross section. 


posterior wall at the junction of the upper anc 
middle thirds of the stomach. The gastrocolic 
ligament was severed, mobilizing the greate: 
curvature. The posterior serosa appeared normal 
the tumor apparently being confined to the mucosa 
and submucosa. A longitudinal incision was made 
through the anterior wall of the upper half of the 
stomach; the tumor was grasped and readily 
delivered. With traction on the tumor, Kocher 
clamps were applied to the wall of the stomach at 
about 2 cm. from its base, and the lesion was 
resected. A row of interrupted chromic No. 0 
mattress sutures was applied proximal to the 
clamps, and the clamps were removed. A second 
row of continuous chromic No. o sutures was used 
to reinforce the mattress sutures. The wall of the 
stomach was closed with one continuous line of 
No. o chromic sutures, reinforced by interrupted 
No. 3-0 black silk. The abdomen was closed without 
drainage. 

On the first postoperative day severe pain 
developed in the calf of the left leg, and marked 
swelling of this leg and thigh occurred. A lumbar 
sympathetic block with Novocaine® was given. 
Heparin was administered intravenously, together 
with papaverin. The thrombophlebitis gradually 
improved, and the patient became ambulatory, 
wearing an elastic stocking, on the eighth day. 
Except for this her convalescence was rapid and 
uneventful. Subsequent blood counts and gastric 
analyses showed no recurrence of the anemia, and a 
normal acidity. 

The pathologic report was as follows: The 
specimen consisted of an irregular polypoid mass of 
gastric mucosa with a pedicle which measured 
4.0 cm. in diameter, 8.0 cm. across the top and 
3.0 cm. in width, and was elevated 4.0 cm. above 
the surface. There was marked pebbling of the 
mucosa, and there were several mushroom-like 
projections, one at either end, which measured 
2.0 cm. in length by 2.0 cm. in diameter. Both of 
these showed superficial erosion and partial healing 
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c. 5. Case 11. Gross specimen. Benign inflammatory 
lyp of posterior wall of the mid-stomach. (From: 
\RLSON, E. and Warp, J. G. [3].) 


( the mucosa. (Fig. 2.) This may well have been 
the source of hemorrhage. The tissue was soft and 
spongy. A frozen section taken at the base of one of 
the lateral polyps was reported as benign. The 
mucosa was pink-tan to red-gray. On section the 

roma was made up of loose areolar, pink-white 
connective tissue and lobules of fat. 

Microscopically, sections showed several poly- 
poid masses of gastric mucosa with several areas of 
superficial erosion and with a necrotic pellicle on 
the surface. The mucosa varied in thickness, but 
had a normal distribution of cells. The underlying 
tissue was composed of interlacing bands of dense 
fibrous connective tissue in which a fairly dense 
inflammatory infiltrate was present with lympho- 
ytes, plasma cells and many eosinophils. There 
were numerous dilated blood vessels, and several 
large vessels with thickened walls were present. 
(Fig. 3.) The deeper glands showed no abnormalities 
ind there was no evidence of malignancy or 
enetration of the underlying tissue. In the deeper 
ortion of the stroma one saw normal lobular fat. 
\ few markedly dilated glands were present in the 
leep portion of the stroma lined by tall columnar 
nucus-secreting glands. These were apparently 
leep crypts which connected with the surface. No 
vidence of malignancy was seen. The microscopic 
iagnosis was inflammatory fibroid polyp. 


Case u.* This sixty-five year old Jewish widow 
vas admitted to the St. Francis Hospital on 
\ctober 23, 1957, by Dr. L. Custer for severe 
nemia, presumably due to upper gastrointestinal 
leeding. Six days previously severe pain had 
leveloped in her back which radiated around to the 
ght upper quadrant. It was constant and persis- 


* Previously reported in and cited by permission of 
‘urgery, Gynecology and Obstetrics [3]. 


Fic. 6. Case 1. Cross section showing solid tumor 
arising from submucosa, with absence of mucosa over 
surface. (From: Carson, E, and Warp, J. G. [3].) 


tent. She had considerable flatulence and belching 
and was unable to eat, but had not vomited. Tarry 
stools were noted two days after the onset of pain. 
She was very obese, and had had no recent weight 
loss. Eight years previously an upper gastro- 
intestinal roentgenogram, taken because of mild 
discomfort, had been reported as “ulcers.” These 


Fic. 7. Case 11. Microscopic sections. Tumor composed 
of stellate- to spindle-shaped cells (fibroblasts) admixed 
with capillaries. Eosinophilic infiltration throughout. 
A, absence of mucosa over surface, B, mucosa of 
adjacent stomach wall. 
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films were not available. Her family history and 
past history were otherwise non-contributory. 

Examination revealed marked pallor, obesity and 
tenderness to deep palpation in the epigastrium. 
The red blood count was 2,560,000 per cu. mm. 
with 7 gm. (45 per cent) hemoglobin. Gastric 
analysis was not performed. An upper gastro- 
intestinal roentgenogram showed a smooth hemi- 
spherical defect on the mid-portion of the lesser 
curvature, with a 3 cm. central ulceration. (Fig. 4.) 
The diagnosis made from the x-ray film was car- 
cinoma of the stomach. The possibility of a 
leiomyoma or leiomyosarcoma seriously 
considered. 

At operation on October 28, 1957, a smooth, 
sessile, polypoid tumor measuring 4.5 cm. in its 
maximum diameter, 3 cm. high and 3.5 cm. across 
its base was found. (Fig. 5.) Subtotal gastrectomy 
was performed. The pathologic report was a 
benign inflammatory fibrinoid polyp (submucosal 
eosinophilic granuloma of the stomach). (Figs. 6 
and 7.) Recovery was uneventful, and the patient 
has remained well and asymptomatic. 


was 


COMMENTS 


All inflammatory fibroid polyps reported to 
date have been benign. This is in contrast to 
adenomatous polyps, which, in a recently col- 
lected series, we found 16.6 per cent of the single 
ones to be malignant [3]. In adenomatous 
polyps, Hay found over 50 per cent of those 
over 2 cm. in diameter to be malignant [5,6]. 
Both of our patients had large lesions, leading 
to the preoperative diagnosis of malignancy. 
Adenomatous polyps are frequently multiple. 
In our series of seventy-four collected cases, 
about one-third were multiple. Only one case of 
multiple inflammatory fibroid polyps has been 
reported in the literature [13]. 

It is common to find carcinoma of the stom- 
ach associated with adenomatous polyps but as 
yet, no case has been reported with an inflam- 
matory polyp. 

The mucosal surfaces of inflammatory polyps 
frequently ulcerate, leading to gradual or un- 
recognized loss of blood as in our Case 1, or to 
massive hemorrhage as in Case 11. 

Pain in inflammatory polyps was a frequent 
symptom in those cases located in the antrum 
or prepyloric region. In our Case 1 in which the 
lesion was in the fundus, pain was entirely 
absent, the principal symptoms being due to a 
severe anemia. While our two reported lesions 
had broad, sessile bases, a number of peduncu- 
lated inflammatory polyps have been reported. 
When located in the prepyloric region, they 
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have a tendency to prolapse and obstruct which 
is undoubtedly a cause of pain. Lobulation o! 
the lesions, as in Case 1, has not been noted 
often. 

Since inflammatory polyps do not have the 
malignant potential of adenomatous polyps 
treatment obviously need not be as radical a 
for the latter. However, since inflammator 
polyps are much rarer than adenomatou 
polyps, there being only two in our collectec 
series of seventy-five cases, and since their gros 
appearance may closely resemble adenomatou 
polyps, it appears to us that the only saf 
course to follow when encountering a singk 
polypoid lesion is to excise it together with th: 
full thickness of the adjacent stomach wall! 
This enables the pathologist to adequatel 
identify the lesion and ascertain if invasion a 
its base has occurred. One should bear in mind 
when dealing with lesions in the fundus par- 
ticularly, that they might be of this character, 
and avoid disabling high resections if un- 
necessary. Simple polypectomy, as we per- 
formed in Case 1, may not always be adequat 
to provide the pathologist with a satisfactory) 
specimen. 


SUMMARY AND CONCLUSIONS 


Inflammatory fibroid polyps (eosinophilic 
granulomas of the stomach) and eosinophilic in- 
filtration are described herein and their dis- 
tinguishing pathological characteristics re- 
viewed. Etiology, clinical aspects, treatment 
and prognosis are discussed. 

Two cases with serious complications requir- 
ing surgery are reported. 

Since these lesions are benign in character, 
surgical treatment need not be as extensive as 
in adenomatous polyps, and local excision with 
the full thickness of the adjacent stomach wall 
appears at present to be adequate if the lesion 
can be identified as an inflammatory polyp, 
with a reasonable degree of assurance. 
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Appendicitis 
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Joseph’s Hospital, Pittsburgh, Pennsylvania. 


RANULOMATOUS pseudoneoplastic appendi- 
G citis is a clinicopathologic entity which is 
of particular interest because it may mimic 
cecal or appendiceal carcinoma more than 
classic perforative appendicitis. The first 
comprehensive English description of this 
entity, referred to as granulomas of the 
ileocecal region secondary to appendicitis or 
ligneous appendicitis, is the report of twenty 
cases occurring at the Mayo Clinic between 
1905 and 1945 by Wilson, Dockerty, Waugh 
and Bargen [9g]. Musgrove and Dockerty [6] 
later reported five additional cases encountered 
at the Mayo Clinic in 1948. LeBrun [4] dis- 
cussed seven similar cases as appendicular 
granuloma at St. Mary’s Hospital in London 
between 1952 and 1956. The earliest German 
description of fibroplastic appendicitis is that of 
Liwen [3] in 1914. Plotegher [7] described a 
similar condition as pseudoneoplastic ap- 
pendicitis in Italian in 1952. 


Fic. 1. Flat film of abdomen demonstrates an egg- 
shaped calcification in the right lower quadrant. 
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Since this entity is neither common nor wel 
known, we are recording the single case we hav 
encountered together with a utilitarian review 
of the major features of the previously reportec 
cases. 


CASE REPORT 


F. R., a sixty-four year old man complained of 
localized, non-radiating pain in the right lowe: 
quadrant of six days’ duration. Pain began at work, 
usually as a sensation of gas with a sudden episode 
of intense pain, was unrelated to oral intake or 
effort, and was associated with nausea but no 
emesis. He had had no bowel movement since the 
onset of pain. 

Positive physical findings included a temperature 
of 100°F., and a pulse rate of 108. There was tender- 
ness and guarding of the right lower quadrant. 
Peristaltic rushes were noted. There was a sug- 
gestion of a mass in the right lower quadrant on 
rectal examination. 

Laboratory study disclosed: hemoglobin, 13.2 
gm. per cent; red blood cells, 4.1 million per cu. 
mm.; white blood cells, 12,600 per cu. mm.; poly- 
morphonuclear leukocytes, 68 per cent with toxic 
granulation. Serum protein was normal. A flat 
scout film of the abdomen disclosed an obscuration 
of the abdominal field by gas, no evidence of 
intestinal obstruction, and an unusual shadow of 
increased density containing calcium and measur- 
ing 4.5 by 2.5 cm. in the right side of the pelvis. 
(Fig. 1.) Barium enema demonstrated a normal- 
appearing colon. The terminal ileum did not fill by 
reflux. Urograms demonstrated that the calcified 
shadow was unrelated to the urinary tract. 

At laparotomy the cecum, sigmoid and bladder 
were adherent to each other and enmeshed in 
fibrous tissue. No tumor was apparent in nodes, 
mesentery or liver. Separation of the adhesions and 
lifting of the cecum revealed a thickened frank- 
furter-like appendix situated in the ileocolic space. 
The appendix was so adherent to the ileum that the 
serosa of the latter was lacerated on separation. 
Local excision of the cecum, the appendix and the 
mesentery containing an abscess was feasible. 

The surgical specimen consisted of a portion of 
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t! < cecum, the appendix and the wall of an abscess 
c vity. The appendix, situated in the ileocolic 
a, was a tubular mass measuring 10 by 3 cm. On 
s. tion the appendiceal wall was densely fibrotic 
a d contained occasional small yellow foci. The 
ium of the appendix into the cecum was edem- 
us, but no fecalith and no obstruction of the 
nen was apparent. The lumen was reduced in 
e, raw and granular, and a third of the way from 
proximal end was a 3 mm. perforation posteriorly 
m which a short tract led into a 4 cm. abscess 
vity. The cavity wall was densely fibrotic; its 
face was lined by a thick layer of yellow-tan 
inulation tissue heavily coated with yellow-white 
ttle calcific flakes which crackled on pressure. 
e cecal and ileal mucosa and muscularis per se 
re uninvolved; the fibrotic process involved only 
e outermost subserosal layer of the colon and 
um. 
Microscopic examination disclosed a non-specific 
anulomatous inflammatory reaction, and served 
exclude neoplasia and specific entities such as 
gional ileitis with involvement of the appendix. 
i ig. 2.) 
COMMENTS 
William Mayo first drew attention to an 
appendiceal inflammation simulating a cecal 
neoplasm in 1888 [5]. Nevertheless, the entity of 
granulomatous pseudoneoplastic appendicitis 
is not well known despite the fact that most 
abdominal surgeons and pathologists encounter 
an infrequent example; hence, a review of its 
clinical and pathologic parameters is warranted. 
Clinical Features. Clinically the picture 
does not often suggest classic appendicitis. 
Instead there is usually a history of intermit- 
tent episodes of pain which may vary from 
several days to several years in duration. AI- 
most all patients eventually have pain in the 
right lower quadrant and most develop a mass 
in that location, sometimes detectable only on 
rectal examination. The patient is rarely under 
fifty years of age. Gastrointestinal complaints 
are quite variable and may actually be rela- 
tively inconspicuous. Definite evidence of 
intestinal obstruction is uncommon. Weight loss 
usually negligible. Temperature may be 
ormal or rarely septic but variable low grade 
‘ver Is most common. Routine laboratory 
udies usually demonstrate a normal hemo- 
lobin (not the anemia so common with 
uncer of the right colon), mild to moderate 
ukocytosis, slight left shift of the differential 
unt, and increased sedimentation rate. 
Roentgenographbic Findings. Theclinical pat- 
rn will usually necessitate roentgenologic 


Fic. 2. Sinus tract at site of perforation. The tract is 
lined partly by mucosa and partly by granulation tissue. 


study by barium meal or enema. Such studies 
may demonstrate cecal abnormalities, of which 
cecal filling defect is not rare. Very delicate 
study should reveal the mucosal pattern of the 
cecum to be intact and the posteromedial 
defect to be fundamentally extrinsic. There 
may also be evidence of intestinal obstruction 
or of calcification (of an abscess wall or even of 
appendicular concretions) of the right iliac 
fossa. The appendiceal lumen is never visual- 
ized; if it is, this diagnosis can be virtually 
excluded. Thus the diagnosis cannot usually 
be definitively established by radiologic evidence 
although it may be suspected. There is a reason- 
able likelihood that the radiologist will be 
reluctant to exclude neoplasia of the wall of 
the cecum as a possible diagnosis. In some cases 
x-ray findings are completely normal. 
Operative and Pathologic Findings. At lapa- 
rotomy an indurated ileocecal or retrocecal 
fibrotic mass which may reach the size of a 
large orange is found, within which the appen- 
dix or an appendiceal stump may be almost 
completely buried. The mass is often so inti- 
mately bound to the cecum or ileum that the 
old term “‘ligneous perityphlitis” is an apt 
description. It may mimic cecal carcinoma until 
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further inspection discloses a normal surface of 
the cecal mucosa. The appendix is markedly 
thickened by fibrous tissue; its lumen is usually 
reduced in size and raw. Frequently there is a 
site of perforation into the retroperitoneal 
retrocecal or ileocolic space with fistulas and 
various sized abscess cavities. Perforation back 
into the cecum or ileum often occurs. There 
may be calcification of abscess cavities, 
calcific foci in foci of necrosis, or even calcific 
concretions in the appendix or abscess cavities. 
It may be difficult or impractical to exclude 
cecal or appendiceal carcinoma at laparotomy, 
and it is often impossible to perform any pro- 
cedure short of resection or hemicolectomy to 
excise the lesion. Precise differential diagnosis 
may be wisely left for the pathologist after 
resection. 

Differential diagnosis may include cecal 
carcinoma, appendiceal carcinoma, regional 
enteritis, intestinal tuberculosis, mycosis, ame- 
biasis, diverticulitis, Boeck’s sarcoid and 


lymphogranulomatosis. 

The following can usually be demonstrated: 
the primary process is an appendiceal inflam- 
mation; no diverticulum is present; the cecal 
mucosa is intact; no neoplastic cells are pres- 
ent; no specific etiologic agents are detectable 


by Special stains; no pathognomonic tissue 
processes are demonstrable; and the inflamma- 
tory reaction consists predominantly of non- 
specific granulation tissue. 

Pathogenesis. Several factors are of signifi- 
cance in the pathogenesis of this lesion: 

1. The retrocecal or ileocecal location of the 
appendix is such that it tends to localize or 
seal off any inflammatory process within the 
retroperitoneal or ileocolic space, and tends to 
safeguard against free intraperitoneal rupture 
with disseminated peritonitis. 

2. In the older patient there is likely to be 
atrophy of the lymphoid tissue and the mucosa 
of the appendix with diminished mucosal 
secretory activity [1,2]. This tends to reduce the 
likelihood of acute obstruction, acute disten- 
tion and acute rupture. Thus there is more time 
for the development of a considerable local 
fibroplastic defensive reaction. 

3. There is commonly a persistent unsealed 
perforation into a localized abscess or back into 
the cecum. Perforation, fistulas and abscesses 
are perpetuated by pressure relations between 
the cecum and the abscess cavity, the lack of 
dependent drainage and the nature of the local 


bacterial flora. Thus there is a sustained in- 
flammatory stimulus, delayed resolution and 
excessive fibroplasia at this site. 

Infrequently foreign bodies, suture materia 
or inflammation of an appendiceal stump may 
be of pathogenetic importance. Taylor [8] and 
and LeBrun [4] were impressed by the patho 
genetic importance of vascular changes i 
older patients, but from our data Wilson et al. 
were correct in assigning secondary importance: 
to such changes. There has never been any rea! 
evidence to support the concept of a “fibro 
plastic diathesis”’ in such patients. 

Treatment. Right hemicolectomy may b 
necessary and may be the treatment of choic« 
Routine appendectomy is usually impossibl 
because of the dense fibroplastic process whic! 
binds the appendix to adjacent structures. 
Furthermore, the certain exclusion of neo 
plasm at the time of surgery may be impractica 
if not impossible and may be wisely left for th: 
pathologist after excision of the specimen. In 
occasional instances the limited type of resec- 
tion, as performed on our patient is feasible. 


SUMMARY 


A case of granulomatous pseudoneoplastic 
appendicitis is presented. This entity is a rare 
mimic of cecal or appendiceal carcinoma in older 
patients. Its clinical, laboratory, morphologic, 
pathogenetic and therapeutic parameters are 
reviewed. 
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] 
( YHRONIC cholecystitis and cholelithiasis, with 

4 present day preoperative preparation, sur- 
gical technic and modern anesthesia, are asso- 
ciated with a minimum mortality and mor- 
bidity. On the other hand, acute inflammation 
of the gallbladder with hydrops, empyema, 
gangrene and perforation, although relatively 
rare, are dreaded complications. 

An added complication of perforation is 
frank, massive intraperitoneal hemorrhage due 
to bleeding from a rupture of the cystic artery 
caused by focal necrosis. Since Leared [1] 
described this entity in 1858, sixteen somewhat 
similar cases have been reported. His case was 
discovered at autopsy, the abdomen containing 
2 quarts of blood associated with a ruptured 
gallbladder. Schnyder [2] in 1915 reported a 
similar case at autopsy. In 1921 Gjellerup [3] 
reported the first case with recovery. In 1926 
Waters [4] reported a case of ruptured gall- 
bladder with active bleeding and a remarkable 
recovery. Wyse [5] in 1934 reported another 
case of ruptured gallbladder with massive 
hemorrhage found at autopsy. Bartlett and 
Bartlett [6] in 1936 reported a case of massive 
hemorrhage from a ruptured gallbladder with 
lcath from pneumonia. Sanders [7] ‘in 1937 

ported one case of intraperitoneal hemorrhage 
vith death. Mailer [8] in 1939 reported a similar 

se followed by death. Hardy and Spelman [9] 
i 1947 reported an unusual case of hemoperi- 

neum with recovery. In 1951 Fitts, DeMuth 
and Ravdin [10] reported two cases, the first 
sith massive hemorrhage and death, and the 
s-cond with a very large hematoma with recov- 
--y. In 1952 Howard, Griffin and Brown [117] 

ported a case of ruptured gallbladder and 
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hemoperitoneum with recovery. This case had 
been diagnosed before operation evidently due 
to the marked evidence of intra-abdominal 
hemorrhage. In 1953 Cohen, Mendelsohn and 
Mendillo [12] reported an unusual case of both 
gastrointestinal and intraperitoneal hemor- 
rhage with recovery. In 1954 Griffith and 
Bogardus [13] reported a case with recovery. 
In 1957 Mason, Judd and Hill [74] and, in the 
same year, Massie, Coxe, Parker and Dietrick 
[15] reported cases of massive hemoperitoneum 
following perforation of the gallbladder with 
recovery. 

We are reporting herein two such cases with 
recovery, making a total of eighteen cases re- 
ported. Three of the early cases were discovered 
at autopsy; fifteen patients were submitted to 
surgery, eleven recovered and four died follow- 
ing surgery. Most of the patients in recent 
years have survived. 


CASE REPORTS 


Case 1. L. A., a seventy-nine year old white 
woman, was admitted on July 29, 1955, to the 
Surgical Service of Dr. Anthony Pirundini, Divi- 
sion One of the Kings County Medical Center. 
She was complaining of black vomitus and epi- 
gastric pain. There was a history of intolerance 
to fatty foods for some time, but no proved disease 
of the gallbladder. Physical examination revealed a 
mildly agitated and distressed elderly woman. Her 
blood pressure was 120/60 mm. Hg. Respiratory 
rate was 16; pulse, 80; temperature, 100.2°F. 
The abdomen was slightly distended with tender- 
ness and a questionable mass in the right upper 
quadrant. Bowel sounds were present. Laboratory 
data disclosed a hemoglobin of 10.5 gm. per cent 
and a white blood cell count of 8,440 per cu. mm. 
Urinalysis showed a trace of acetone and 2 plus 
albumin. As it was 1 A.M. and the patient was 
dehydrated, she was treated with antibiotics, 
parenteral alimentation and was observed in 
preparation for either elective surgery or conserva- 
tive treatment in the hope that her symptoms 
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would subside. Throughout this day and the next 
two days her temperature rose from 99 to 102°F., 
and her condition became slowly but progressively 
worse. Despite a transfusion of 500 cc., the hemo- 
globin dropped from 10.5 to 8 gm. per cent and the 
abdomen became moderately distended. The mass 
in the right upper quadrant was also noted to 
increase in size until on the third day an x-ray 
film showed it to be at the crest of the ileum. This 
was associated with a moderate ileus. Three days 
after admission her condition became acutely worse, 
and she was operated upon by Drs. Donato P. 
Fischetti and Franklyn Gerard. Upon opening the 
abdomen, approximately 300 cc. of clotted dark 
red blood was found free in the region of the hepatic 
flexure. After aspirating this blood, a clot was 
observed in the region of the gallbladder. When this 
clot was removed, a large edematous collapsed gall- 
bladder with a wall thickened to 14 inch was found 
to have a perforation in the ampulla. A single 
enormous stone was brought out through the 
perforation with difficulty. Active bleeding from 
the mucosa of the gallbladder was observed in this 
area. The gallbladder was described as being the 
size of an average man’s fist, and an attempt to 
remove it from above downward was abandoned 
due to edema of the tissues in the region of the 
common bile duct, cystic vessels and cystic duct. A 
Pezzar catheter was placed into the gallbladder 
through the perforation, was fixed with a purse- 
string suture, and brought out through the perfora- 
tion. It was again fixed with a purse-string suture 
and brought out through the upper end of the 
wound, 

The patient’s postoperative course was relatively 
stormy with atelectasis, pneumonitis and de- 
hiscence of the upper end of the wound. Despite 
all this she gradually improved. The cholecystos- 
tomy tube was removed on the seventeenth post- 
operative day. The wound healed, and her general 
condition improved so that she was discharged 
twenty-eight days after operation, one month after 
admission. 


Case 1. N. D., a fifty-seven year old white 
woman, was admitted to the Surgical Service of 
Dr. John F. Raycroft, Division One, Kings County 
Medical Center on May 2, 1957, complaining of 
having been awakened at 1 A.M. by a severe cutting 
pain starting in the right upper quadrant and 
radiating to the epigastrium substernally. The pain 
was associated with nausea and vomiting at 
intervals. The patient had been seen in the out- 
patient clinic two months previously at which time 
a gallbladder series had revealed the possibility 
of cholelithiasis. For the past four years the patient 
had been having intermittent attacks of pain in the 
right upper quadrant causing some distress. 

Physical examination revealed a moderately 
obese white woman with a blood pressure of 190/ 
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100 mm. Hg, a pulse of 110, respiration of 26 and 
temperature of 99°F. Her skin was warm and dry. 
The heart and lungs were within normal limits. 
The abdomen was soft and moderately obese with 
no splinting. Bowel sounds were present, and 
there was an impression of a large irregular tende: 
mass extending 4 fingerbreadths below the righ: 
costal margin. 

Laboratory data disclosed a hemoglobin of 10.5 
gm. per cent; hematocrit, 35 per cent; white bloox 
count, 18,000 per cu. mm. Urinalysis was negativ: 
for abnormalities. The impression at this time wa 
chronic cholecystitis and cholelithiasis with acut< 
exacerbation. As the patient was afebrile and com- 
fortable, and it was late at night, emergency sur 
gery was delayed and she was treated with con 
servative measures and prepared for electiv: 
surgery. She remained afebrile for twenty-fou: 
hours and administration of intravenous fluids 
penicillin and streptomycin was continued. Sh« 
had no discomfort except for occasional pain in 
the right upper quadrant which subsided withou 
medication. The mass in the right upper quadran 
was always palpable but varied in tenderness 
Thirty-six hours after admission the patient sud- 
denly complained of severe nausea and abdominal 
pain, and her temperature rose to 101°F. This pain 
was severe, subxiphoid and stabbing in nature, and 
radiating to her left shoulder and down the left 
arm causing dyspnea, vomiting and cold sweats 
without hypotension or tachycardia. At this time it 
was thought that she might have suffered a myo- 
cardial infarction. An electrocardiogram revealed a 
sinus tachycardia of 104 with evidence of an old 
infarct in the posterior wall but no recent episode. 
The tender mass in the right upper quadrant ap- 
peared somewhat larger, and generalized tender- 
ness developed with absence of peristaltic sounds. 
X-ray films of the abdomen demonstrated a marked 
ileus of the entire large and small bowel with the 
presence of a mass in the right upper quadrant. The 
liver was not enlarged, and there was no evidence of 
free air or free peritoneal fluid. No bowel obstruc- 
tion was noted. The white blood count was again 
18,000 per cu. mm., hemoglobin was 10.5 gm. per 
cent, and the serum amylase was 182 units. The 
impression at this time was one of acute cholecysti- 
tis with or without perforation or empyema of the 
gallbladder. Due to the aforementioned changes it 
was believed that emergency laparotomy was 
indicated. With the patient under intratrachea 
anesthesia, operation was performed by Drs 
Raymond Kaplow and Michael Mastrangelo. Th: 
abdomen was opened through a splitting incision 
in the upper right rectus muscle. Approximately 
1,000 to 1,200 cc. of clotted and unclotted blooc 
was aspirated from the abdominal cavity. Furthe: 
exploration showed a large clot of blood overlying 
the area of the gallbladder. On removing this clot, a 
gangrenous area approximately 1 cm. in diameter 


362 


id located 2 cm: from the common bile duct was 
yted on the anterior surface of the gallbladder near 
s junction with the liver. The gallbladder was 
arkedly distended, tense and indurated. The 

‘stic artery appeared to be in the center of this 
crotic gangrenous area and was bleeding pro- 
isely. There was no free bile or perforation of the 
illbladder but this necrotic area was easily 

rforated with the suction tip. The bleeding was 
trolled by pressure while the cystic artery was 
lated by sharp and blunt dissection and ligated 
ith No. 2-o black silk sutures. The gallbladder 
as then removed retrograde and was found to 
mtain 30 cc. of dark green bile and four large 
iceted calculi. The cystic duct and common bile 
uct were within normal limits. 

Postoperatively the patient did well except for a 
,oderate ileus for the first three or four days. There 
as moderate bile drainage for seven days. The 
itient had a low grade fever early in the postopera- 
ve course but this was well controlled by anti- 
iotics, and she was discharged in good condition 
mn the twelfth postoperative day. 


COMMENTS 


The cases of hemoperitoneum described re- 
sulted from bleeding of a branch or branches of 
the cystic artery either at the site of rupture of 
the gallbladder or an area of focal necrosis. All 
patients with acute cholecystitis have thickened 
hemorrhagic mucosa which bleeds on manipula- 
tion by the trochar or suction tip. Four cases 
of severe hemorrhage from unruptured gall- 
bladders into the gastrointestinal tract were 
reported in 1946 by Hudson and Johnson [16], 
with a review of the literature, quoting Heus- 
ser’s [17] excellent article. These rare cases 
could be classified as precursors to the ruptured 
gallbladder with hemoperitoneum. Indeed, the 
case reported by Cohen, Mendelsohn and 
Mendillo [12] in 1953 described both these 
conditions. 


SUMMARY 


The fact that only sixteen cases of hemo- 
peritoneum are reported in the literature 
indicates that most patients come for treatment 
~arly and surgeons institute proper treatment. 
The condition is a complication of delay either 
yn the part of the patient or as a result of con- 
‘ervative treatment by the surgeons in the 
velief that the inflammation will subside and 
he operative procedure will be easier at a more 
avorable time. A rise in temperature with a 
hill is an ominous sign of impending gangrene 
and rupture. Some of the reported cases have 
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been mistaken for ruptured spleen or aneurysm, 
and the spleen delivered only to find that it was 
not the cause of the hemorrhage. This usually 
results in splenectomy as the capsule is torn. 

In conclusion, it is believed that cases of 
acute cholecystitis should be treated as those 
of acute appendicitis, that is, the patient 
should be hydrated and prepared for emergency 
surgery as soon as possible. 
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Transfixion of the Aortic Valve with 
A Surgical Foreign Body 


Joun W. BELL, M.D., Seattle, Washington 


From the Department of Surgery, Veterans Administration 
Hospital and University of Washington School of Medi- 
cine, Seattle, Washington, 


INCE the introduction of the valvulotome by 
Bailey et al. [z] in 1952 for the closed trans- 
ventricular approach to the aortic valve, we 
have been unable to find a case report in which 
a part of the instrument had broken and be- 
come an intracardiac foreign body. 

With the extensive use of mechanical devices 
inside the heart, it is surprising that more in- 
stances of surgical foreign bodies have not been 
observed. My purpose is to report a rare opera- 
tive accident in which a guide wire broke during 
transventricular dilatation of the aortic valve 
and became lodged across the valve. The 
sequelae and operative removal of the wire 
lying in the left ventricle against the septum 
and extending into the proximal aorta will be 
described. 


CASE REPORT 


A fifty-four year old white man was admitted 
March 9, 1958, with an eight-year history of recur- 
rent syncope, during which time episodes of exer- 
tional dyspnea and profuse sweating occurred with 
increasing frequency. Eighteen months before ad- 
mission the patient had noted weekly episodes of 
orthostatic fainting. With the institution of 
digitalis therapy and careful management he im- 
proved until one year before admission, when he 
noted the onset of nocturnal dyspnea and a 30 
pound weight loss. Symptoms of nausea, dizziness 
and precordial pain increased, and he had almost 
constant pain on the left side of the chest. The first 
of four episodes of hemoptysis, as well as transient 
episodes of numbness on the left side of the body, 
occurred four months prior to admission. 

Physical examination revealed cardiomegaly to 
the mid-clavicular line. A grade 1v systolic murmur 
was maximal in the aortic area and widely trans- 
mitted. Pulsations could not be felt in the right 
carotid artery. Blood pressure was 128/85 mm. Hg, 
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falling to 90/80 mm. Hg on standing. Neurologi: 
examination revealed no abnormalities. 

Preoperative cardiologic evaluation included a 
normal angiogram of the right carotid artery. A 
brachial arterial pressure tracing showed anacrotic 
notching and a delayed peak characteristic of aortic 
stenosis. Transbronchial left heart catheterization 
revealed a mean systolic pressure gradient of 110 
mm. Hg across the aortic valve. The orifice of the 
aortic valve was calculated to be 0.4 sq. cm. 
An elevated end diastolic pressure (15 mm. Hg) in 
the left atrium and ventricle indicated left ven- 
tricular failure. 

At operation on May 8, 1958, a marked systolic 
thrill over the aortic valve was palpable with 
minimal calcification and poststenotic dilatation. 
Using the transventricular approach, some diffi- 
culty was encountered in passing the guide wire of 
the valvulotome through the aortic valve. Upon 
withdrawing the instrument [2], the wire was noted 
to have broken off flush with the end of the instru- 
ment. The small olive bead at the end of the wire 
could be palpated through the wall of the ascending 
aorta. Another guide wire was attached to the 
valvulotome and successfully introduced through 
the valve. 

Pressure measurements before and after valvu- 
lotomy indicated that the aortic gradient had been 
decreased from 100 mm. Hg to about 25 mm. Hg. 

Following removal of the valvulotome from the 
left ventricle, it was difficult to be certain of the 
position of the broken guide wire. Digital approach 
through the left atrial appendage was considered. 
The proximal aorta could not be approached safely 
from the left thoracotomy incision. Several portable 
roentgenograms were taken but because of heart 
motion and difficulty in getting adequate roent- 
genographic penetration, the wire could not be 
seen. It was decided to terminate the operation and 
reoperate when the exact position of the foreign 
body could be determined. 

During the first postoperative week a grade 111! 
basal diastolic murmur was noted, accompanied by 
a transient pericardial friction rub. Fluoroscopy and 
x-ray study clearly demonstrated the position of the 
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Fic. 1A. Posteroanterior roentgenogram on twelfth 
postoperative day clearly revealing surgical foreign 
body in transaortic position. Inset diagram shows 
\pproximate position of wire near interventricular 
septum and olive bead in ascending aorta. 


urgical foreign body (guide wire) extending from 
the left ventricle through the aortic valve into the 
ascending aorta. (Figs. 1A and B.) 

The thoracotomy wound healed well and the pa- 
tient convalesced slowly. He had a low grade fever, 
exhibited a small left pleural effusion and 2 to 3 

. plus dependent pitting edema. Other signs of heart 
failure persisted during the second postoperative 
veek. Blood pressure was 100/56 mm. Hg. With 
intensive medical therapy he improved slightly. On 
the twelfth postoperative day a diastolic gallop 
.ppeared. 

It was believed that although the element of 
tenosis had been partially relieved, considerable 
\ortic regurgitation was now present. The possi- 
lity that the guide wire was transfixing a valve 
usp and contributing to insufficiency was con- 
idered. However, left heart failure had been found 
n preoperative studies, and it was also possible 
hat deterioration of myocardial reserve was the 
najor factor. With these considerations in mind it 
vas decided to attempt removal of the foreign body. 

On the fourteenth postoperative day an opera- 
ion was scheduled, but postponed when a tem- 
erature of 103° to 104°F. and marked pulmonary 

gestion developed. Later that day the patient 
iad an attack of syncope with marked dyspnea, 
‘othy sputum and a pulse of 53 per minute. Blood 
ressure was 110/70 mm. Hg. Bradycardia was 
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Fic. 1B. Lateral x-ray film showing anterior course of 
guide wire towards retrosternal area. 


interrupted by periods of asystole up to three sec- 
onds’ duration. With the intravenous administra- 
tion of atropine, Isuprel® and positive pressure 
oxygen, there was slight improvement. During the 
night varying degrees of 2:1 atrioventricular block 
and complete block with periods of asystole 
required intermittent and then’ continuous use of 
the cardiac pacemaker.* The following morning it 
was apparent that he could not maintain a satis- 
factory cardiac rate or output without the pace- 
maker. If the foreign body (guide wire) were 
interfering with the conductive system, it was 
hoped that emergency removal would improve the 
situation. 

At surgery, the chest was opened by median 
sternotomy while the heart was supported by the 
pacemaker. The olive bead on the guide wire was 
readily palpated in the right anterior wall of the 
ascending aorta about 2.5 cm. above the valve. 
The wire was excluded by a Beck clamp and easily 
removed through a small aortotomy. There was no 
demonstrable change in cardiac activity. Attempts 
to divorce the heart from the pacemaker for more 
than two or three minutes were unsuccessful. As 
the degree of aortic insufficiency or stenosis was 
still uncertain, it was decided to evaluate the status 
of the valve by retrograde finger palpation. 
Through a small vertical incision between two stay 
sutures in a portion of the anterior wall excluded 
by clamp, the finger was introduced through the 


* Supplied by the Electrodyne Company, Norwood, 
Massachusetts. 
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valve without benefit of a tunnel. There was 
obvious regurgitation with what appeared to be a 
tear of part of the non-coronary cusp. The margins 


Fic. 2A. Postmortem specimen of opened heart with 
wire replaced as found at operation. Arrow points to 
focal area of septal damage. Suture line beneath wire 
is site of aortotomy. 
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of the valve were rolled, thickened and fibrocalcific. 
An-attempt at repair of the valve did not seem 
feasible in the situation, and the aortotomy was 
closed. With support of the pacemaker the systolic 
pressure was go to 100 mm. Hg. The patient was 
returned to the recovery room, where heart and 
respiration were supported for six additional hours 
At the end of this time the heart became unrespon- 
sive to support of the pacemaker and the patient 
died. 

The postmortem findings showed severe calcific 
aortic stenosis with a partial tear of one leafle 
almost to the annulus. (Figs. 2A and 2B.) The re 
maining cusps were intact and commissures had 
apparently been adequately fractured. At the point 
where the wire impinged on the septal surface, ther« 
was focal necrosis, microscopically, and hemorrhage. 
Associated lesions were acute pulmonary edema 
with right pleural effusion, cardiac hypertrophy 
and dilatation, plus moderately severe coronary 
sclerosis without coronary occlusion. 


Comment: It is uncertain from the post- 
operative course and postmortem findings 
whether the presence of the intraventricular 
guide wire extending across the aortic valve 
contributed to the fatal termination. The 
patient had evidence of left heart failure prior 
to surgery, and it is not unlikely that the 
substitution of moderate insufficiency for the 
relief of stenosis added an intolerable burden to 


the overtaxed left ventricle. The development 
of complete heart block with bradycardia and 
periods of cardiac arrest during the second 
postoperative week is of interest and may 


Fic. 2B. Interior of left ventricle and ascending aorta. Note deformed aortic 
valve cusps and ventricular hypertrophy. 
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dicate irritation or damage to the conductive 
stem by the foreign body. Bradycardia is 
1own to potentiate the physiologic defect in 
rtic insufficiency and probably contributed 
congestive heart failure in the patient [3]. 


COMMENTS 


Although intracardiac foreign bodies sus- 
ined through trauma have been known to 
main relatively innocuous for many years [4], 
1e possibility of infection, embolism or other 
ymplications makes careful neglect a difficult 
licy. 

Swan and co-workers [5] have presented 

gent arguments for removal of traumatic 

reign bodies. Included among these indica- 
ons was the necessity to diminish the op- 
ortunity for further myocardial damage and 
ossible rupture. Experiments with animals 
howed that when a foreign body was in such 
a position, if either a valve leaflet or myocardial 
wall impinged upon it during systole, erosion 
of the heart occurred, with severe destruction 
of impinging structures. 

In my patient the foreign body was easily 
localized by fluoroscopy and conventional 
x-ray films. The position of the guide wire 
across the aortic. valve suggested that it might 
be contributing to aortic regurgitation by 
transfixing a cusp or holding a cusp open. At 
fluoroscopy, although the proximal end of the 
wire was lost to view in the density of the left 
ventricle, the olive bead on the distal tip was 
easily seen “dancing” in the ascending aorta. 
The possibility that the repeated systolic thrust 
would cause the wire to erode through the 
anterolateral aortic wall gave me great concern. 

It was not until the development of partial 
and then complete heart block at the end of the 
second postoperative week that the possibility 
was raised of damage to the conductive system. 
Removal of the foreign body was believed to be 
urgent, yet intractable heart failure and recur- 
rent pulmonary edema made proper timing 
difficult. Finally, deterioration of the conduc- 
tive system and utter dependence on the 
artificial pacemaker left no alternative. At 
exploration the olive bead on the wire was easily 
palpated as a thrill or flutter against the aortic 
wall with systole. There was no evidence of 
damage to the aortic wall in the area. The 
principle findings at necropsy were the small 
tear in one leaflet sustained either at the first 
attempt at valvulotomy or subsequent to the 


presence of the wire, and areas of focal hemor- 
rhage and necrosis high in the interventricular 
septum, where the proximal end of the wire had 
traumatized the area. 

Swan et al. [5] have emphasized that each 
foreign body must be evaluated in terms of (1) 
presence or absence of sepsis, and (2) proba- 
bility of dangerous sequelae inherent in its 
exact location within the heart. In this instance 
I believed that the wire was sterile at introduc- 
tion and yet was uncertain of how its presence 
across the valve would interfere with function 
of the valve. The development of conductive 
difficulties alerted me to the possibility of 
septal damage. In Swan’s [5] two reported cases 
both had foreign bodies in the interventricular 
septum. In one, the patient was asymptomatic 
with a normal electrocardiogram, and surgery 
was not advised. The second patient had a right 
bundle branch block which disappeared one 
month following removal of the foreign body. 

It would seem, therefore, that the manifesta- 
tion of a specific conductive disturbance would 
depend on the exact area of septal damage. The 
problem of such localization of a foreign body is 
well known to the cardiac surgeon repairing 
high interventricular or septum primum atrial 
defects when a single inadvertent suture may 
lead to a temporary or permanent conductive 
disturbance. 

The ultimate contribution of the surgical 
foreign body to the fatal outcome of the case 
reported herein is difficult to evaluate. The 
marked distortion of leaflets of the valve by 
calcific aortic stenosis and the presence of a 
significant degree of left ventricular failure 
prior to operation indicated a guarded prog- 
nosis at best. 


SUMMARY 


1. An unusual complication of cardiac valve 
surgery is reported. 

2. An intracardiac foreign body resulting 
from a broken aortic valvulotome is a surgical 
rarity. The sequelae and operative removal of 
the surgical foreign body (guide wire) which 
had lodged in a transvalve position are de- 
scribed. The possible mechanism of heart block 
from septal damage or the development of 
cardiac failure from induced aortic insufficiency 
is discussed. 


Acknowledgment: The author is indebted to 
Dr. Harold Dodge, Chief of Cardiovascular 
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Vlassive Bleeding Esophageal Varices Incident 
to Infectious Mononucleosis, Cirrhosis of 


the Liver and Portal Hypertension 


JosepH HonceE, M.D., Spartanburg, South Carolina, AND Wi1LL1AM GorHAM, M.D., 
Philadelphia, Pennsylvania 


om the Department of Surgery, Jefferson Medical 
illege and Hospital, Philadelphia, Pennsylvania. 


” recent years, surgical evaluation and man- 
agement of cirrhosis of the liver, portal 
\ypertension and bleeding esophageal varices 
1ave received considerable attention in the 
surgical literature. The following report deals 
vith a twenty-three year old man with massive 
upper gastrointestinal hemorrhage as a result 
of bleeding esophageal varices secondary to 
portal hypertension. Emergency abdominal 
exploration and thoracotomy with trans- 
esophageal ligation of varices were performed 
and at a later date a definitive shunt procedure 
was performed. 

The purpose of presenting the following case 
report is to relate several interesting features, 
namely, the association of infectious mono- 
nucleosis and portal cirrhosis, the emergency 
surgical management of bleeding varices by 
transesophageal ligation, the definitive pro- 
cedure of portacaval anastomosis for portal 
hypertension, and the findings of pre- and post- 
operative splenoportograms. 


CASE REPORT 


A twenty-three year old man was admitted to 
Jefferson Hospital on October 27, 1957, because of 
massive gastrointestinal bleeding requiring numer- 
us blood transfusions and esophageal tamponage 
vith the Sengstaken-Blakemore tube. In 1954 
nfectious mononucleosis had developed, confirmed 
by serologic heterophil antibody titer. This was 
complicated by hepatitis. Two weeks before admis- 
sion to the hospital he had been awakened from his 
sleep with nausea and non-radiating epigastric pain, 
ind vomited several pints of blood. He was ad- 
nitted to a local hospital where he received 26 pints 
‘f whole blood. Esophageal balloon tamponage with 
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the Sengstaken-Blakemore tube was used inter- 
mittently for fifteen days to control hemorrhage. 
Liver function studies indicated hepatic dysfunc- 
tion. The patient was successfully treated for 
ammonia intoxication and hepatic coma with 
sodium glutamate, and transferred to the medical 
department of Jefferson Hospital on Cctober 27, 
1957, with the esophageal balloon in place but 
deflated. 

Physical examination revealed a temperature of 
99°F.; pulse, 100 per minute; respirations, 22 per 
minute; blood pressure, 120/80 mm. Hg. There was 
generalized icterus and dilated thoracoepigastric 
and superficial epigastric veins over the anterior 
part of the chest and abdominal wall. Examination 
of the abdomen revealed generalized distention, 
evidence of ascites and hepatosplenomegaly. The 
stool was strongly benzidine-positive for occult 
blood. Two upper gastrointestinal barium x-ray 
studies disclosed a dilated lower esophagus but no 
evidence of esophageal varices. Esophagoscopy 
performed on October 31, 1957, demonstrated a 
granular ulceration at the junction of the middle 
and lower thirds of the esophagus but no evidence 
of varices. An x-ray film of the chest showed widen- 
ing of the superior mediastinum. 

Bleeding recurred and the patient was transferred 
to the surgical service at Jefferson Hospital on 
October 31, 1957, where he vomited approximately 
500 ml. of bright red blood shortly thereafter. 
Esophageal balloon tamponage with the Sengs- 
taken-Blakemore tube successfully controlled hem- 
orrhage but it recurred following deflation of the 
tube five hours later. Clinical signs of shock de- 
veloped which responded promptly to a transfusion 
of 1 L. of whole blood. It was the impression that 
the patient had uncompensated portal hyperten- 
sion and bleeding esophageal varices. 

On November 1, 1957, repeat gastrointestinal 
x-ray studies suggested peptic ulceration along the 
posterior wall of the first portion of the duodenum. 
This was confirmed by fluoroscopy. Hepatic studies 
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Fic. 1. Preoperative splenoportogram. 


at that time revealed bilirubinemia, a positive 
van den Bergh and a bromsulfalein retention of 30 
per cent. The hematologic picture was one of 
anemia and thrombocytopenia. 

Emergency exploratory laparotomy through an 
upper midline incision was performed on Novem- 
ber 1. The appearance of the liver was consistent 
with Laennec’s or postnecrotic cirrhosis. Portal 
hypertension was evidenced by diffuse collateral 
venous networks. Portal pressure taken from a gas- 
troepiploic vein at the level of the vertebral column 
was found to be 32 cm. of water. Gastrotomy was 
performed and no evidence of gastric or duodenal 
ulceration found. Biopsy of the liver was performed, 
and the abdomen was closed with through and 
through figure-of-eight No. 28 interrupted wire 
sutures. The patient was placed in the left lateral 
position, and the chest was entered through the bed 
of the eighth rib. There was diffuse bleeding from 
esophageal varices which were confluent around the 
cardia of the stomach and lower esophagus. The 
hemi-azygos veins were considerably dilated. Fol- 
lowing ligation of the cardiac varices with No. o 
chromic catgut sutures, the pulmonary ligament 
was divided. A vertical incision was made over the 
left anterior lateral wall of the esophagus from the 
cardia to the arch of the aorta. Upon exposing the 
mucosa, the large tortuous right and left lateral and 
posterior venous plexuses were identified and 
obliterated with a continuous back and forth run- 
ning No. 3-0 chromic catgut dulox suture. 

The outer wall of esophagus was closed with a 
continuous Lembert No. 3-0 chromic dulox suture 
and reinforced with No. 4-0 silk interrupted 
Lembert stitches. A latex drainage tube was in- 
serted in the left pleural space lateral to the 
esophagus, brought out through a stab wound 
in the tenth inner space and connected to a high 
negative pressure underwater seal. The wall of the 


chest was closed in layers with continuous No. « 
chromic catgut sutures in the muscle layers anc 
No. 38 stainless steel wire sutures in the skin. Th« 
wound was dressed and the patient tolerated the 
procedure well. During the operation he received 
3 L. of whole citrated blood and 1 L. of 5 per cent 
glucose in water with 800 mg. of an aqueous solu- 
tion of calcium chloride. 

During the postoperative period, the following 
developed: retained tracheobronchial secretions, an 
esophagopleural cutaneous fistula, pneumothorax 
and empyema, infection of the thoracotomy wound, 
anemia, hypoprothrombinemia and ammonia in- 
toxication. Electrophoretic studies of serum pro- 
teins revealed serum albumin of 1.6 to 2.8 units; 
serum globulin, 3.5 to 4.6 units; with total protein 
ranging from 6.1 to 7.3 units. Blood ammonia levels 
rose to 2.5 wg. per cc. 

The complications were successfully treated by 
tracheal aspirations, bronchoscopy and closed chest 
drainage with irrigating antibiotic solutions; ap- 
propriate antibiotics were administered for septi- 
cemia and wound infections. Anemia, hypo- 
proteinemia, hypoprothrombinemia and _ ascites 
were treated with adequate blood transfusions, 
careful regulation of protein intake, salt-poor 
albumin and vitamin K, oxide (Mephyton®). 
Ammonia intoxication was combated with neo- 
mycin, sulfa drugs and glutamic acid. 

On December 19, 1957, he was discharged, and 
thirty-eight days after operation he appeared in 
good clinical condition, was afebrile, the wounds 
had healed and complications were eradicated. 

He was readmitted on January 23, 1958, and pre- 
pared for a portacaval anastomosis. On physica! 
examination there was evidence of moderate ascites. 
Liver function studies demonstrated a serum bili- 
rubin of 1.6 mg., thymol turbidity of 9 units and a 
slightly positive direct van den Bergh. The electro- 
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»horetogram disclosed the following: total proteins, 
.7 gm.; albumin, 3.4 gm.; and globulins, 4.3 with 
in albumin/globulin ratio of 0.78 gm. per 100 ml. 

Abdominal paracentesis was performed on two 
ecasions and a total of 13,500 cc. of straw-colored 
fluid was removed. A splenoportogram performed 
on January 24, 1958, showed (Fig. 1) splenic pulp 
pressures to be 35 mm. Hg (476 mm. of water) and 
demonstrated dilated patent splenic and portal 
veins with an extensive collateral varicose venous 
channel between the spleen and azygos venous 
system. 

On February 20, 1958, end-to-side portacaval 
anastomosis was performed through a right 
thoracoabdominal incision. Portal pressures taken 
from a gastroepiploic vein were 25 cm. of water. 
The postoperative course was complicated by a right 
hydropneumothorax but this responded to closed 
chest drainage. The patient was discharged on 
March 22, 1958, with persistence of ascites. He was 
readmitted to Jefferson Hospital on April 14, 1958, 
for a postoperative splenoportogram. Physical ex- 
amination disclosed ascites, and following para- 
centesis, 12 L. of straw-colored fluid was removed. 
Liver function studies demonstrated a serum biliru- 
bin of 1.2 mg. per cent; hypoprothrombinemia, 35 
per cent. The splenoportogram revealed a patent 
portacaval shunt with absence of the previously 
reported collateral varicose channels. (Fig. 2.) The 
splenic pulp pressures remained approximately the 
same, 34 mm. Hg (472 mm. H.O). He was dis- 
charged on April 17, 1958, and has been followed up 
in the surgical clinic. 


COMMENTS 


The association of infectious mononucleosis 
with hepatitis has been frequently reported 
[1-5]. An intensive survey of the literature dis- 
closed only two documented cases of cirrhosis 
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Fic. 2. Postoperative splenoportogram. 
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of the liver following infectious mononucleosis. 
Usually hepatic dysfunction and pathologic 
changes in the liver are transitory. 

Jaundice has been reported in 5 to 15 per cent 
of cases with hepatic involvement associated 
with infectious mononucleosis [2,4,6]. Liver 
function studies have been performed to corre- 
late the chemical and pathologic effects of 
mononucleosis and hepatitis. 

Kilman and Steigman [7] and Reichman 
et al. [6], through biopsy studies of the liver, 
demonstrated hepatocellular damage in pa- 
tients with infectious mononucleosis. 

Leibowitz and Brody [4] reported on a patient 
in whom chronic hepatitis, postnecrotic scarring 
and cirrhosis of the liver developed. This was 
confirmed by biopsy of the liver, elevated 
heterophil antibody titer and peripheral blood 
smears. In our patient the initial heterophil 
antibody titer was elevated; liver function 
studies revealed abnormalities, and a biopsy of 
the liver consistent with portal cirrhosis 
completed the progressive cycle of infectious 
mononucleosis to portal cirrhosis. 

Opinions differ as to indications for the 
various types of management or surgical 
procedures to combat hemorrhage. There are 
those who advocate emergency transesophageal 
ligation [8], others emphasize esophageal bal- 
loon tamponage [9] and emergency portacaval 
anastomosis [10]. Although each patient must 
be considered as an individual problem, there 
are certain general criteria for emergency 
surgery. Some authors recommend balloon 
tamponage for longer periods of time [9]. How- 
ever, experience of others has shown that 
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tamponage with the esophageal balloon pro- 
longed beyond forty-eight hours results in 
pressure necrosis of the esophageal mucosa with 
predisposition to esophagopleural cutaneous 
fistulas if transesophageal ligation is practiced. 
In the case reported herein the varices were 
tamponaded intermittently for sixteen days 
prior to operation. However, other factors 
predisposing to esophageal leak may be 
attributed to hypoproteinemia and poor heal- 
ing ability. It has been shown that defective 
esophageal mucosa resulting from previous ul- 
ceration and other factors withstands increases 
in intraesophageal pressures poorly [14]. Noth- 
ing short of transthoracic transesophageal 
ligation of varices constitutes adequate emer- 
gency surgery. In our patient upper gastro- 
intestinal barium x-ray studies were performed, 
and no evidence of varices was demonstrated. 
Esophagoscopy failed to show the presence of 
varices. Two barium studies under fluoroscopy 
demonstrated what was falsely interpreted as 
an ulceration in the first portion of the duo- 
denum. No evidence of ulceration was found at 
operation. Nevertheless, failure to demonstrate 
varices by the aforementioned methods should 
not preclude surgical intervention. Complica- 
tions can be successfully managed by the use of 
appropriate antibiotics, closed chest drainage 
and irrigation of the wound. Glutamic acid 
compounds, regulated intake of protein, anti- 
biotics, and drugs appropriate for preparation 
of the bowel will successfully combat the effects 
of ammonia intoxication and hepatic coma [12]. 

Our patient was considered a candidate for 
portacaval anastomosis in view of the following 
findings: improvement in hepatic function 
studies, i.e., plasma albumin exceeded 3 gm. 
per 100 ml.; there was no bromsulfalein reten- 
tion; cephalin cholesterol flocculation was 2 
plus; bilirubin and van den Bergh were normal; 
and prothrombin time was 80 per cent. Ascites 
had previously responded to medical manage- 
ment with salt-poor albumin, diuretics and 
diet. There are those who advocate splenorenal 
shunting with preservation of the kidney in an 
attempt to lower portal hypertension [13]. On 
the basis of previous operative findings and pre- 
operative splenoportograms, portacaval anas- 
tomosis was the definitive procedure of choice 
in our patient to decompress the portal bed and 
reduce portal hypertension. Following porta- 
caval anastomosis portal pressures taken in a 
gastroepiploic vein had dropped from 32 cm. 
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of water to 25 cm., but splenic pulp pressures 
remained the same. 


SUMMARY AND CONCLUSIONS 


1. A case of a twenty-three year old man i: 
whom massive bleeding developed from eso 
phageal varices incident to portal cirrhosis anc 
portal hypertension is presented. Hemorrhag« 
was controlled by emergency thoracotomy anc 
transesophageal ligation of varices. Definitiv: 
portacaval anastomosis was performed fo: 
reduction of portal hypertension. 

2. Infectious mononucleosis, although con- 
sidered a benign entity and rarely reporte< 
associated with portal cirrhosis, was present i1 
our patient. 

3. Postoperative complications were success- 
fully treated with closed chest drainage and 
Irrigations, appropriate antibiotics, neomyci 
and sulfa drugs to sterilize the gastrointestina 
tract, and regulation of protein intake and 
glutamic acid for ammonia intoxication. Wound 
infections with Staphylococcus aureus resistant 
to all other antibiotics responded to novobiocin 
and intravenous vancomycin. 

4. Tamponage with the Sengstaken-Blake- 
more tube exceeding forty-eight hours pre- 
disposes to esophagopleural cutaneous fistula. 

5. The choice of shunting procedures is 
dependent upon findings illustrated in spleno- 
portograms. The splenic pulp pressure following 
portacaval anastomosis remained the same 
despite the reduction of portal pressures in the 
gastroepiploic vein from 32 cm. of water to 
25 cm. 


Acknowledgment: We wish to thank Dr. 
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CASE ANALYSIS CLINICS 


Subarachnoid Hemorrhage 


James E. Barnes, M.D., Columbus, Obio 


From the Department of Surgery, Division of Neuro- 
surgery, Obio State University Medical Center, Columbus, 
Ohio. 


perete C. Y., a fifteen year old boy from a 
small country town, had always been in 
robust health. Four days before he was ad- 
mitted to the White Cross Hospital in Colum- 
bus, Ohio, he had a sudden headache that “felt 
like someone hit me in the back of the head with 
a pole.”” He remembered starting to fall but did 
not remember striking the ground. He was 
found a few minutes later, unconscious and 
crumpled on the road where he had been run- 
ning. About twenty minutes later he began to 
awaken with a generalized and severe throbbing 
headache. His vision was blurred and he felt 
“lightheaded.” Relatives noted that he was 
somewhat lethargic for about an hour there- 
after. In three to four hours all symptoms 
except the headache had disappeared. This pain 
persisted, gradually diminishing in intensity. 
On advice of the family physician the boy was 
admitted to a nearby hospital where he was 
sedated and placed on bedrest. Three days of 
this regimen did not relieve his pain. On the 
fourth hospital day a lumbar puncture pro- 
duced grossly bloody spinal fluid, and the pa- 
tient was transferred to White Cross Hospital in 
Columbus. 


PHYSICAL EXAMINATION 


The patient was alert and cooperative and 
appeared to be neither acutely nor chronically 
ill. His temperature was 37.9°c., pulse 60, 
respirations 24, and blood pressure 120/90 mm. 
Hg. Passive or active motion of his head 
resulted in obviously severe pain. Nuchal 
rigidity was marked. Complete general physical 
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and neurological examinations produced no 
further significant findings. 


LABORATORY DATA 


Hemoglobin was 15.7 gm. per cent; hemato- 
crit, 45 per cent; and white blood count, 
13,500 per cu. mm. (neutrophils 76 per cent). 
Prothrombin time was 93 per cent of normal. 
Blood urea nitrogen was 22 mg. per cent. The 
urine pH was 5.0; specific gravity, 1.021; tests 
for sugar and albumin were negative for 
abnormalities; microscopic examination showed 
no abnormalities. 


EARLY MANAGEMENT 


The patient was admitted to the hospital in 
the early evening with a diagnosis of sub- 
arachnoid hemorrhage, established by the 
sudden headache and the finding of nuchal 
rigidity. The absence of prior neurological 
symptoms militated against a diagnosis of 
ruptured arteriovenous malformation. Thus, 
the most likely cause of the subarachnoid 
hemorrhage was a congenital aneurysm in or 
about the circle of Willis. 

A strict regimen was instituted immediately 
and followed closely. The patient was placed in 
a quiet, darkened room and kept at complete 
rest. Thirty milligrams of phenobarbitol and 
15 mg. of prochlorperazine (Compazine®) were 
administered orally every six hours. Hexa- 
methonium chloride (Bistrium®) was adminis- 
tered intramuscularly as needed to maintain 
systolic blood pressure just below 120 mm. Hg. 
He received a low residue diet and was given 
100 mg. of dioctyl sodium solfosuccinate 
(Colace®) twice a day. Ancillary personnel were 
not allowed in the patient’s room. The purpose 
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this regimen was to maintain the patient in a 
iiescent state with blood pressure at levels 
ghtly below normal and without major 
ictuation. 

The nursing and resident staff closely ob- 
rved vital signs, level of consciousness, and 
ipillary size and reaction. The patient was 
heduled for angiography on the following 
orning. 

Thus began the initial phase of hospitaliza- 
mn for this patient who had had a sub- 
achnoid hemorrhage without residual neuro- 
gical deficit. 


FURTHER COURSE 


On the morning of the second hospital day, a 
ght carotid angiogram was performed fol- 
»wed by left carotid angiography. A monoplane 

lema-Schénander seriograph apparatus was 
sed. The roentgenograms showed a saccular 
neurysm at the bifurcation of the internal 
carotid artery into the anterior and middle 
erebral arteries. The diameter of the aneurysm 
was about 1 cm. and its dome was directed up- 
ward. The neck was not well visualized. The 
procedure was performed without difficulty and 
the patient’s condition was unchanged in the 
period immediately following angiography. 
Definitive surgery was scheduled for the next 
morning. 

At ten o’clock that evening, about ten hours 
after completion of the carotid angiograms, the 
patient complained of a sudden increase in the 
severity of his headache. His temperature rose 
from 38.4°c. to 39.4°c. within the next hour. In 
the same period the systolic blood pressure rose 
from 100 mm. Hg (where it had stabilized after 
the angiogram) to 120 mm. Hg. The patient 
stated that the pain in the back of his neck was 
much worse. These signs and symptoms were 
considered manifestations of a recurrent hemor- 
rhage from the aneurysm. Preparations for 
immediate surgery were initiated. 


SURGERY 


After anesthesia had been induced and an 
endotracheal tube inserted, the patient was 
placed in an ice water bath in the operating 
room. His temperature dropped from 39.5°c. 
rectally to 30°c. in sixty minutes, and the ice 
water bath was discontinued. In the next 
thirty-five minutes the temperature drifted 
down to 26°c., where it remained for the rest of 
the procedure. 


A small left frontotemporal osteoplastic flap 
was turned. The dura was opened as the lumbar 
spinal drainage was begun. The sphenoidal 
ridge was followed medially; bridging veins 
from the temporal lobe were cauterized and 
sectioned. The internal carotid artery was 
visualized and the arachnoid incised so that the 
internal carotid and the proximal portions of 
the anterior and middle cerebral arteries were 
exposed. A 1 to 2 mm. triangle was developed 
on either side of the aneurysmal sac with the 
anterior cerebral artery on one side and the 
middle cerebral artery on the other side. A 45 
degree angle Schwartz aneurysm clip was placed 
on the neck of the aneurysm. It occluded the 
aneirysm without compromising the patency 

“the adjacent cerebral vessels. At the time the 
aneurysm was clipped the patient’s systolic 
blood pressure had been lowered to 60 mm. Hg 
by means of an intravenous infusion of tri- 
methapan camphorsulfonate (Arfonad®). Clo- 
sure was accomplished with interrupted fine silk 
sutures in all layers, without drainage or 
decompression. 


POSTOPERATIVE COURSE 


The patient was observed in the recovery 
room for three hours following the surgical 
procedure. At the end of the first hour he was 
sufficiently alert to obey simple commands. At 
this time the rectal temperature was 30.3°c. It 
rose gradually to 38.5°c. eight hours following 
surgery. For thirty-six hours thereafter it was 
necessary to apply ice bags and administer 
chloropromazine (Thorazine®) to maintain his 
temperature below 38.5°c. 

Lethargy persisted in diminishing intensity 
for forty-eight hours after surgery. There was 
no other neurological deficit. On the fifth post- 
operative day the patient was up and about, 
alert, well oriented and afebrile. 

A control angiogram on the twelfth post- 
operative day showed that the clip had been 
properly placed. The patient was discharged 
the following day. 


COMMENTS 


This record outlines the management of a 
case of subarachnoid hemorrhage. Recent ad- 
vances in neurosurgical technic and neuro- 
surgical anesthesia have resulted in a com- 
pletely renovated concept of management. 
Meticulous intracranial dissection and ligation 
or clipping of the accessible aneurysmal neck 
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under hypothermia and hypotension have 
gradually replaced the less reliable procedure of 
carotid ligation. 

This clinic follows Botterell’s classification of 
preoperative risk and postoperative result. The 
patient was a “grade 1” risk because he was 
“‘conscious and without neurological deficit.” 
The result was “excellent” because at the time 
of discharge he was “well and without neuro- 
logical deficit.” 

The purpose of the initial regimen was to 
maintain a stable blood pressure slightly below 
the patient’s normal level. It is important to 
avoid fluctuations in blood pressure. Each of the 
medications and instructions has its own ob- 
vious merit. 

Carotid angiograms are performed on both 
sides to determine the presence or absence of 
multiple aneurysms. A patient with more than 
one cerebral aneurysm presents an individual 
and somewhat more complex problem. 

In this case, operation was performed some 
twelve hours before its scheduled time because 
the patient showed signs of recurrent sub- 
arachnoid hemorrhage. This usually indicates a 
grave prognosis unless surgical intervention is 
prompt. In this clinic such a turn of events 
means that the case is removed from the 
“early elective” status and placed in the 
“immediate emergency”’ category. 

Hypothermia in conjunction with spinal fluid 
drainage and brief, profound hypotension has 
made aneurysmal surgery less difficult and more 
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successful. Draining spinal fluid through a 
needle in the lumbar subarachnoid space pro- 
vides additional room within the cranial vault. 
Moderate hypotension while the aneurysm is 
being dissected and profound hypotension as 
the clip is applied reduce the likelihood of 
rupturing the aneurysm. 

The necessary dissection preceding the clip- 
ping or ligation of the aneurysm may result in 
arterial spasm with resultant cerebral anoxia 
Hypothermia induces a lower cerebral meta- 
bolic rate, providing protection, although in- 
complete, against anoxia and infarction. Hypo- 
thermia also reduces brain volume and help: 
expose the lesion. 

In this clinic a total of forty-five patients 
classed as “‘grade 1”’ risks have been operated 
upon without mortality. Only one has shown 
resultant severe neurological deficit. 
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Osteomyelitis of the Lumbar Vertebral Body 
Following Drainage of a Subdiaphragmatic 


Abscess 


RICHARD F, SLAGER, M.D., Columbus, Obio 


From the Department of Surgery, Orthopedic Division, 
Obio State University Medical Center, Columbus, Obio. 


Pat H. J., a fifty-nine year old engineer, 
had been under treatment for a peptic ulcer 
for ten years. His last severe attack had oc- 
curred seven weeks prior to admission. During 
this attack severe generalized abdominal pain 
developed. Radiographs in a local hospital 
demonstrated peritonitis. 

When admitted, he complained of pain in the 
right upper quadrant of the abdomen as well as 
in the spinous processes of the upper lumbar 
vertebra. He also complained of shortness of 
breath and nausea. 

X-ray films demonstrated atelectasis of the 
right lower lobe and a_ subdiaphragmatic 
abscess as well as a fistula from the duodenum 
to the abscess. The abscess was drained. The 
condition of the chest, the temperature and the 
patient’s well-being returned to normal. The 
cultures were sensitive to Choloromycetin.® He 
was discharged from the hospital with a 
de Pezzer catheter in the abscess cavity and 
instructions to take 2 gm. of Choloromycetin 
daily. 

The pain in the lumbar spinous process was 
explained by osteoarthritis since roentgeno- 
grams demonstrated osteophytosis of many of 
the vertebral bodies. (Fig. 1.) 

One month following discharge, the patient 
returned for follow-up examination and was 
asymptomatic. His duodenum was scarred but 
he had improved subjectively. Chloromycetin 
was therefore discontinued. 

Five weeks later he was admitted as an 
emergency. He complained of a severe pain in 
the spinous processes of Li through L4. The 
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pain had been increasing for two weeks and 
required narcotics for relief. 


PHYSICAL EXAMINATION 


The patient appeared much older than his 
stated age and in acute distress. He was unable 
to stand without extreme distress. If the bed 
were jarred, he would scream in pain. Straight 
leg raising at 30 degrees bilaterally caused pain. 
The abdomen was not tense and bowel sounds 
were present. His temperature was 102°F., 


Fic. 1. de Pezzer catheter in subdiaphragmatic abscess 
cavity, which has been delineated by lipiodol. 
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Fic. 2. Marked narrowing of intervertebral space_be- 
tween L2 and L3. 


pulse 100 and blood pressure 130/76 mm. Hg. 
All wounds had closed and there was no 
erythema. 


LABORATORY DATA 


The hemoglobin was 12 gm. per cent, and the 
white blood count was 14,600 per cu. mm. with 
a neutrophil count of 92 per cent. Urinalysis, 
blood urea nitrogen, serum amylase, serology 
and prothrombin studies were all within normal 
limits. X-ray films demonstrated a scarred 
duodenum, but the chest, lower gastro- 
intestinal tract and urinary pelvis were read as 
normal. 


EARLY MANAGEMENT 


The admitting diagnosis was acute myositis 
and ulcer diathesis. The patient was started on 
a regimen of 25 mg. of Pro-Banthine® and 
400 mg. of meprobamate every six hours. When 
the temperature did not return to normal and 
his pain increased, Chloromycetin was again 
administered. 

His temperature immediately returned to 
normal although his pain did not diminish. As 
the days progressed, he became increasingly 
hard to manage emotionally. His family and the 
physicians believed that his problem might 
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Fic. 3. Intervertebral space has now become obscured 
by marked inflammatory response at L2 and L3. 


be psychogenic, since x-ray films and lab- 
oratory studies demonstrated no significant 
abnormalities. 

When seen in consultation by the ortho- 
pedists, his pain was so severe that without 
narcotics he could not roll in bed or stand. 

Prior to seeking a psychiatric evaluation, it 
was elected to repeat the films of the lumbar 
spine. The area had been viewed upon many 
other occasions in conjunction with other 
abdominal studies and had appeared normal. 
In these new films, however, a narrowing of the 
interspace between L2 and L3 was noted. (Fig. 
2.) Narrowing of the intervertebral space is 
consistent with infection involving the spinal 
column. This is in contrast to malignant lesions 
which initially involve the vertebral bodies. 


FURTHER COURSE 


The dosage of the antibiotic was increased to 
I gm. every six hours. Due to marked anxiety, 
the patient continued to receive 400 mg. of 
meprobamate every six hours. 

In the ten days after increasing the dosage of 
Choloromycetin and the affirmation of the 
cause of pain, the patient began to show marked 
subjective improvement. His apprehension dis- 
appeared, and he could be log-rolled in bed 
without extreme pain. 

Although the osteomyelitis persisted (Fig. 3), 
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e did have comfort when splinted. Therefore, 
e was placed in an extension body cast. He was 
ischarged to his home with instructions to take 
gm. of Chloromycetin daily. Frequent blood 
ounts showed no depression in erythrocyte 
jaturation. The patient had an uneventful 
ecovery. 

When the cast was removed at six months, 
rabeculae were noted to be continuous from L2 
o L3. He is at present without symptoms 
Fig. 4). 


COMMENTS 


This report illustrates an unusual case of 
steomyelitis of the lumbar vertebral body. It 
s particularly important to remember that very 
‘ew diseases are referred to the midline dorsally. 
\lthough acute pancreatitis is the disease most 
frequently implicated in pain of the high dorso- 
lumbar area, any involved retroperitoneal 
structure can produce this pain. For this reason 
early consideration should include the vertebral 
column. 

Over 95 per cent of the symptomatic ruptured 
intervetebral discs occur below the L3 vertebra. 
If a diagnosis is not immediately evident after 
early laboratory studies in the patient with pain 
above that point, he is frequently labeled as an 
arthritic or a psychoneurotic. This case stresses 
the conservative management and continued 
observation of the patient with pain in this area. 
The diagnosis of osteomyelitis is frequently 
subtle and requires weeks to show itself 
roentgenologically. 

The treatment of acute osteomyelitis should 
include high therapeutic doses of antibiotics. 
Pencillin is still the antibiotic of choice in acute 
osteomyelitis which is not due to a nosocomial 
infection. In this case, the enterococcus was 
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Fic. 4. Infection is now controlled; trabeculae are noted 
to span the two vertebral bodies. 


sensitive only to Choloromycetin. Immobiliza- 
tion is an important adjunct. 

The surgical treatment of acute osteomyelitis 
of the spine consists principally of the drainage 
of abscesses which either dissect through fascial 
planes to become superficial or, by their pres- 
sure or irritating effect, cause transverse 
myelitis of the cord. 
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SPECIAL DEPARTMENTS. 


Surgery Court Cases 


Howarp Newcoms Morse,* Atlanta, Georgia 


SHERIDAN VS. QUARRIER 
Supreme Court of Errors of Connecticut 


127 Conn. 279, 16 A. 2d 470 


The patient was a ward patient, that is, one 
who pays for his hospital care but receives free 
of charge medical and surgical care from mem- 
bers of the hospital staff. The chief of the 
Hartford Hospital staff designated an interne 
to amputate the patient’s left little toe, and 
designated an assistant surgeon on the staff to 
be present and assist. 

The operation performed was a simple one, 
and the resulting open wound was “packed” 
by the interne, that is, a strip of vaseline gauze 
6 inches long and 2 inches wide folded three or 
four times into a 2 inch square piece was 
applied to the wound and the entire foot bound 
up with plain gauze. The patient was returned 
to the ward “‘where the aftercare was in the 
hands of surgeons assigned to the ward by the 
chief of staff.” 

On the day following the operation the 
interne removed the vaseline gauze. About 
three weeks later the patient was discharged 
from the hospital. The operative wound had 
healed fairly well but there was still a small 
amount of discharge from the stump. 

A few days later an area began to ulcerate 
and was probed by the patient’s family 
physician. The area around the amputation had 
been dressed with gauze dressings at least once 
a day from the date of his discharge by various 
persons—his family physician, a nurse, the 
surgeon, his wife and his brother-in-law. 

A piece of tightly rolled decayed gauze which 
had been inserted at the operation and not 


thereafter removed was taken from the wound. 
The infection spread and caused serious injury. 

The patient brought an action of malpractice 
in the Superior Court of Hartford County, 
Connecticut, against the surgeon. The court 
found that the surgeon “except for being 
present at the operation had no connection with 
the plaintiff’s care or treatment.” The court 
concluded that the surgeon was not under any 
duty to care for or treat the patient after the 
operation. Accordingly, the court rendered 
judgment in favor of the surgeon, and the 
patient appealed. 

The Supreme Court of Errors of Connecticut 
affirmed the decision of the court below. The 
Supreme Court of Errors declared: “If there 
was negligence constituting malpractice, it oc- 
curred during the aftercare. No claim is made 
that there was negligence in connection with 
the operation itself, which was the only connec- 
tion the defendant had with the patient’s care 
or treatment . . . The defendant was assigned 
to the case for the sole purpose of assisting in 
the operation itself. The aftercare was in the 
hands of other surgeons assigned to the ward by 
the chief of staff. The defendant was on duty in 
the women’s ward only, and had no connection 
with the aftercare of this patient.” 


BARNETT VS. BACHRACH 


Municipal Court of Appeals for the 
District of Columbia 


34 A. 2d 626 


The patient’s husband engaged a physician 
to treat his wife during her period of pregnancy. 


* Counsellor at Law of the Supreme Court of the United States of America. 
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In the course of such treatment she complained 
of certain pains in the right lower quadrant of 
he abdomen, and of nausea. The physician 
nade a diagnosis of tubal pregnancy. He called 
n a surgeon for consultation. 

The surgeon took the history and made a 
pelvic examination in the presence of the 
physician. He found a mass the size of a small 
yrange in the right ovarian region; from that 
ind other symptoms he made a diagnosis of a 
tubal or extrauterine pregnancy, confirming the 
liagnosis of the physician. The surgeon recom- 
mended immediate operation. 

The surgeon discussed the importance of 
immediate operation with the patient in the 
presence of the physician. Permission for the 
operation was granted. The surgeon was 
engaged to perform an abdominal operation 
and to do whatever was necessary to cure the 
patient. 

The operation was performed with the pa- 
tient under anesthesia. Upon opening the 
abdomen, the surgeon found that his and the 
physician’s original diagnosis of tubal preg- 
nancy was mistaken and that a normal preg- 
nancy was present in the uterus. Also, he found 
that the patient had a double uterus, a very 
unusual condition. Furthermore, the appendix 
was acutely inflamed. Deciding that this had 
caused the patient’s abdominal pains, he 
removed the appendix. She made an uneventful 
recovery. He and the physician were satisfied 
that the source of her trouble had been removed. 
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She subsequently had a normal delivery in the 
usual course of a normal child. 

The patient contended that as a result of the 
operation she had difficulty in getting about the 
house and going up and down stairs, and was 
confined to bed for a “considerable” length of 
time. Her husband refused to pay the surgeon’s 
fee. 

The surgeon filed an action in the Municipal 
Court for the District of Columbia against the 
patient’s husband to recover his fee. The pa- 
tient’s husband resisted the surgeon’s claim for 
his fee on the sole ground that the appendix had 
been removed without the consent of himself 
or his wife. He disavowed any charge of mal- 
practice or any claim of negligence, either in the 
original diagnosis or in the operation itself. He 
rested his defense entirely upon the claim that 
the operation, having gone further than was 
authorized, constituted a trespass or assault 
upon his wife. The court rendered judgment for 
the surgeon, and the patient’s husband appealed. 

The Municipal Court of Appeals for the 
District of Columbia sustained the decision of 
the lower court. The Municipal Court of 
Appeals stated: ‘‘ We hold the law to be that in 
case of emergency a surgeon may lawfully per- 
form, and it is his duty to perform, such opera- 
tion as good surgery demands even when it 
means extending the operation further than was 
originally contemplated; and that for so doing 
he is neither to be held in damages, or denied 
recovery of his fee.” 
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A classic example of complex manifestations of a disease for which 
there is an easy surgical cure. 


Sipney W. NELson, M.p., Columbus, Obio 


From the Department of Radiology, The Obio State 
University, Columbus, Obio. 
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fee patient, a fifty-year old white man, was admitted to the Ohio State 
University Hospital on December 5, 1949, complaining of extreme 
nausea, vomiting, weakness and aches in the joints. The patient stated he 
had been well until approximately ten years previously at which time he 
passed a kidney stone. A similar episode also occurred in 1941. Following 
these two episodes his general health had been quite good until a year prior 
to admission, at which time he gradually noted the onset of the present 
symptoms. He was told he had low blood pressure. He continued to become 
weaker and more exhausted, and suffered from dizzy spells. His weight 
gradually diminished from approximately 150 pounds to 116 pounds on 
admission. He had been treated with considerable quantities of vitamins, 
liver injections, iron injections and the like. The patient stated he had a 
considerable desire for food, but that whenever he attempted to swallow 
food he noticed a choking sensation. 

Physical examination showed a small, slender, pale, white man in no acute 
distress. The patient was very nervous. The vital signs were normal. Blood 
pressure was 160/100 mm. Hg. Weight was 116 pounds. Physical examina- 
tion of the chest and abdomen showed no abnormalities. The extremities 
and the neurological examinations were normal. 

X-ray examination of the esophagus (opposite) showed the cervical 
esophagus displaced to the right, although the trachea was in its normal 
midline position. There was a superior mediastinal mass on the left side at 
the level of the esophageal displacement to the right. X-ray examination of 
the remainder of the gastrointestinal tract, including barium enema, was 
normal. No abnormalities were seen on an x-ray film of the chest. Supine 
films of the abdomen showed possible small calcifications in the region of 
the right kidney. The red blood count was 3.98 million per cu. mm. The 
white blood count was 11,000 per cu. mm., with a normal differential. The 
serum calcium level was 22 mg. per cent, and the serum phosphorus 5.2 mg. 
per cent. Urinalysis showed numerous white blood cells per high power field, 
with a pH of 5.5, but was otherwise normal. What is your diagnosis? 


Please turn page for answer 
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Diagnosis: Large hyperplastic parathyroid gland. 
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A long history of multiple renal calculi, together with the gradual onset 
of increasing weakness, nausea and weight loss, should certainly raise the 
possibility of hyperparathyroidism. Furthermore, elevated serum calcium 
and phosphorus levels, together with small renal calcifications, are added 
evidence pointing toward this disease, particularly when x-ray studies of 
the neck show a mass on the left (arrows, opposite) displacing the cervical 
esophagus to the right. Note on the lateral view that the esophagus and 
trachea are displaced anteriorly (arrows). This is unusual in the case of 
tumors of the thyroid. It is more common for this to occur in parathyroid 
tumors, because the parathyroid glands lie in a comparatively posterior 
position in relationship to the majority of the thyroid gland. 

At surgery a large mass, 5 by 5 by 5 cm., was removed from the region of 
the left posterolateral aspect of the esophagus and trachea. A small portion 
of this was detached and implanted in the right sternocleidomastoid muscle 
at the line of incision. No other parathyroids were found. Following surgery 
both vocal cords were seen to move normally. The neck was closed in the 
routine fashion with one small Penrose drain inserted in the incision. 

Following surgery the patient made a remarkable and rapid recovery with 
complete disappearance of the debilitating symptomatology which brought 
him to the hospital. Serum calcium and serum phosphorus levels gradually 
returned to normal. The nausea disappeared, the appetite improved, and 
the patient was able to eat what he desired. The urinary infection disap- 
peared after pre- and postoperative treatment with antibiotics. 
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D. P. Hat, M.p., Surgical Department, University of Louisville, Louisville, Kentucky 


UNITED STATES OF AMERICA 


BENJAMIN WINSLOW DUDLEY 


Winstow DupbLey was denominated “‘the premier surgeon ot 
the West,” and the seat of his surgical labors were at Lexington, 
Kentucky. He entered the surgical arena in Kentucky during the twilight 
years of Ephraim McDowell and, not unlike McDowell, he was a paragon 
for aspiring surgeons. 

Benjamin Winslow Dudley was born in Spottsylvania County, Virginia, 
on April 12, 1785. Like McDowell, he came to Kentucky when quite young, 
in fact, at the age of one. His father was a widely known Baptist minister 
who was known for his logic and eloquence. 
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Dudley attended a pioneer school and became much interested in cognate 
branches of science. At an early age he became an apprentice of Dr. Fredrick 
Ridgley, one of the best known physicians in the Western country. Dr. 
Ridgley was a very literate man, so it is readily understood that under him 
Dudley acquired a vast amount of medical knowledge before obtaining a 
formal medical education. In the autumn of 1804 Dudley entered the 
University of Pennsylvania Medical School where he attended the lectures 
of Rush, Barton, Physick, Shippen and Wistar. It was here he met the men 
who influenced him greatly in the future and in fact became his colleagues 
at Transylvania Medical School—Daniel Drake, John Esten Cooke and 
William Hall Richardson, all of whom gained fame while teaching at 
Transylvania. Dudley graduated from the University of Pennsylvania 
Medical School in March 1806, two weeks before he reached the age of 
twenty-one. He returned to Lexington and entered the practice of medicine 
which he continued for a few years. However, he had an intense desire to 
perfect his medical education in Europe and completed plans for this 
sojourn in 1810. To provide money for the trip to Europe, he purchased a 
flat boat and loaded it with produce, floating it down the Ohio river to the 
Mississippi, and to New Orleans. He sold the boat and cargo, and invested 
the proceeds in a cargo of flour which he billed for Gibraltar. There, and at 
Lisbon he disposed of this cargo at a handsome profit. 

After spending four years in Paris and London and profiting by the 
instructions of Cooper, Dupuytren, Larrey, Cline and Abernethy, he served 
a term as a dresser in one of the large hospitals in London where he was 
made a member of the Royal College of Surgeons. 

Dr. Dudley was the prime mover and one of the founders in 1817 of 
Transylvania Medical School, the first medical school west of the Allegheny 
mountains. He was also one of the founders and professor of surgery in the 
Kentucky School of Medicine at Louisville (1850). 

Benjamin Winslow Dudley became professor of anatomy and surgery in 
1818 at Transylvania Medical School, and in this position he reigned 
supreme. He was not a prolific writer but many of his contributions have 
lived through a quarterly medical journal, The Transylvania Journal of 
Medicine, of which he was a founder and the editor in 1828. 

Dudley was not only one of Kentucky’s pioneer lithotomists but also was 
proficient in many other fields of surgery. He published an original account 
of the successful operation for hydrocele and an extensive report on calculus 
disease. He performed 225 lithotomies with 222 recoveries. He was the first 
to ligate the subclavian artery for an aneurysm which was larger than a 
quart pitcher, this in 1825. Much of his success in surgery he attributed to 
the use of boiled water and the boiling of instruments. 

The undisputed surgeon of the West and virtual founder of Transylvania 
Medical School died on January 20, 1870. An interesting and true remark 
made by Dudley to his students may well be remembered—‘“ There is a 
destiny that makes us brothers.” 
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EUROPE 


JAMES SYME 


JAaMEs SyME was born in Edinburgh on November 7, 1799, and spent most 
of his boyhood at his father’s country home in Fifeshire. He was the 
younger of two children, both sons. His father was a man of considerable 
means; Syme was educated at the high school in Edinburgh and also had a 
private tutor. As a youngster he had few friends but took a great interest in 
solving problems by use of his own ideas. He was especially fond of chemical 
experimentation and anatomy. 

In the spring of 1818 James Syme became a student in the dissecting room 
of his third cousin, Mr. Robert Liston, who was just beginning the practice 
of surgery. During the winter of that year he became the demonstrator of 
anatomy in Mr. Liston’s dissecting room. James Syme was elected house 
surgeon at the Royal Infirmary in Edinburgh in 1821, and in 1823 he be- 
came a Fellow of the Royal College of Surgeons of Edinburgh. Mr. Syme 
was made professor of clinical surgery in the University of Edinburgh in 
1833 on the retirement of Mr. Russell, and in 1834 he was appointed surgeon 
to the Royal Infirmary, taking over the place vacated by Robert Liston who 
left for London. In February 1848 Mr. Syme became professor of clinical 
surgery at the University College Hospital in London. He remained there 
only until July of that year, when he returned to his old professorship of 
surgery at the University of Edinburgh. 

As an operating surgeon Mr. Syme was not showy. His procedures were 
characterized by quiet decision. He knew exactly what he intended to do 
but did it without hurry, yet without needless delay. His many friends took 
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pride in describing him as a surgeon who never said a useless word or spilled 
a drop of blood without necessity. Mr. Syme revived the pre-hunterian 
method of opening an aneurysmal sac and tying the diseased artery above 
and below the mouth of the sac. This he did on several occasions, and it 
probably should be counted as one of the boldest achievements in the 
surgery of his time. At the bedside Mr. Syme was an admirable teacher; his 
diagnostic powers were near magic, his explanations both graphic and to 
the point. 

Syme made many contributions because of his inventive and reasoning 
surgical approach to problems. On September 8, 1842, he performed his first 
successful amputation at the ankle joint, known to most of us now as 
Syme’s amputation. He described eight of these amputations in his book 
“Contributions to the Pathology and Practice of Surgery” published in 
1847. In 1864 he published a monograph on “Excision of the Scapula,” and 
in the same year reported on the successful excision of a large part of the 
tongue. In 1831 he published his book “‘The Principles of Surgery” and a 
monograph on “Excision of Diseased Joints.” 

Joseph Lister became his house surgeon in 1844, and Syme gave him 
every opportunity to develop his theory of antisepsis on his wards in the 
Royal Infirmary. Joseph Lister married Agnes, the daughter of James 
Syme. If for no other reason, Syme should be called great for giving his 
son-in-law vast opportunities to develop his latent talent which benefited 
the world of surgery. 

James Syme died on June 26, 1870. Known as the world’s most honored 
surgeon, he was blessed with a genial and happy disposition and an even 
temper. It was said that “‘he never wasted a word, nor a drop of ink, nor a 
drop of blood.” 
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Operative Surgery. Edited by Charles Rob, m.c., 
M.CHIR., F.R.C.S. and Rodney Smith, M.s., F.R.C.S. 
Volume vit. Butterworth & Co., Ltd. London, 1958. 


In this volume, the section on neurosurgery 
presents many excellent schematic drawings 
explaining the technics of ventricular tapping 
and drainage. The section on scalp wounds and 
depressed fractures is also well illustrated and 
presents, in a concise manner, fundamental 
surgical considerations necessary to the plan- 
ning of wound débridement. IIlustrations show 
depressions in various portions of the cranial 
vault and the operative approaches to respec- 
tive areas. 

The section on penetrating wounds of the 
brain is handled well although there is a 
tendency to oversimplify; however, the dia- 
grams demonstrate effectively the surgical 
principles involved in handling these serious 
traumatic emergencies. 

The problem of brain abscess is adequately 
dealt with in regard to tapping and excision of 
the entire abscess. Subsequent sections on 
subtemporal decompression and _ trigeminal 
sensory root injection are presented tersely. The 
section on cervical laminectomy shows stepwise 
technics in decompressive laminectomy. 

The neurosurgical material of this text can be 
recommended for the inexperienced house 
officer and the general surgeon in practice in 
rural and subrural areas. It is not intended to 
be a comprehensive review of traumatic neuro- 
surgery for the experienced neurosurgeon or the 
neurosurgical resident per se. The authors have 
done an effective job in presenting the subject 
material. Joun N. MEAGHER, M.D. 


Synopsis of Treatment of Anorectal Diseases. By 
Stuart T. Ross, M.D., F.A.C.S., F.1.C.S. 240 pages. C. V. 
Mosby Co. St. Louis, 1959. Price $6.50. 


Dr. Ross presents a well written and illus- 
trated treatise of the diseases of the anorectal 
area. The book in no way pretends to be a 
thorough textbook on the subject, but is an 
ideal manual for the general practitioner and 
the medical student. 
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In addition to discussing the anatomy and 
physiology of the anorectum, he very aptly 
describes the major diseases of this area with 
the generally acceptable types of treatment 
Numerous illustrations are used to demonstrate 
the surgical treatment of the more common dis- 
eases. The technics of the major surgica 
procedures are not covered, as the author him- 
self states “ . . . the more complicated treat- 
ment of anorectal diseases may well be left to 
the specialist ... ” 

The format of the text is such that one can 
rapidly select information. The book reads wel 
and omits non-essential statistics, tables and 
graphs. A typical chapter includes subheadings 
on eitology, incidence, symptoms, diagnosis and 
treatment. 

In summary, the book does exactly what it is 
intended to do: supply a concise, practical and 
efficient synopsis of the diseases of the anorectal 
area and their treatment. Being the first book 
in manual form on this subject to appear in over 
thirty years, it certainly will be a welcome addi- 
tion to the library. 

Harvey E. KNOERNSCHILD, M.D. 


The Pathology and Management of Portal Hyper- 
tension. By R. Milnes Walker, M.s., F.R.c.s. 113 pages, 
67 figures. Edward Arnold Publishers, Ltd. London, 
1959. Price $8.00. 


This well written little book summarizes the 
salient features regarding pathology, physiology 
and treatment of portal hypertension. Although 
at times it is almost too brief, the pertinent 
points are well illustrated with excellent 
photographs and drawings. The operative 
technics of both splenorenal and portacaval 
anastomoses are described and illustrated by 
actual photographs with graphic hand-drawn 
insets. 

It is a good book for anyone seeking a thumb- 
nail sketch on the total problem of portal 
hypertension. For anyone especially interested 
in this field, however, it is noticeably and 
intentionally lacking in detail. 

R. C. Stewart, M.D. 


Principles of Pathology. By Howard C. Hopps, m.p. 
,o1 pages. Appleton-Century-Crofts, Inc. New York, 
959. 

The understanding of the basic principles of 
vathology is a difficult task for the medical 
tudent. This book presents these principles 
inder six headings: the pathologic approach to 
lisease; circulatory disturbances; disturbances 
f growth and development (excluding neo- 
nlasia); degenerative processes and disorders 
lirectly related to metabolism, inflammation 
ind neoplasia. Each term is introduced with its 
lefinition and usually the Greek or Latin 
lerivation. The physiological and biochemical 
»ases for the pathological processes are sum- 
narized. Multiple examples are provided from 
clinical medicine. Finally, simple charts and 
lrawings on every page emphasize pertinent 
points. 

The result is an excellent introduction to 
pathology, interesting, easy to read and easy to 
understand. It is not intended to replace the 
standard texts but will greatly aid the medical 
student in his study. 

Prentiss DETTMAN, M.D. 


The Hand: Its Anatomy and Diseases. By John J. 
Byrne, M.D. 359 pages. Charles C Thomas. Springfield, 
Ill., 1959. Price $10.50. 


This book attempts to cover anatomy and 
development, infections, trauma, medical dis- 
eases and reconstructive surgery of the hand in 
five rather brief sections. The first section on 
anatomy contains adequate drawings which 
emphasize only the useful anatomy. The second 
part gives too much attention to bacteriology 
and the recent increased resistance of organisms 
to antibiotics, particularly penicillin, while not 
enough consideration is given to the basic 
principles and the diagnosis and management 
of hand infections. The third part, general 
principles of trauma, is fairly good. Unfor- 
tunately, the brevity of each chapter dealing 
with the various types of trauma detracts from 
the usefulness of the book as a reference, 
particularly for flexor tendon injuries and 
fractures. 

The book is generally well written. Illustra- 
tions are excellent and add greatly to the 
coverage of the subjects. 

Although it would be impossible to cover all 
aspects of the anatomy and various disease 
entities of the hand in such a small volume, the 
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excellent references add greatly to the value of 
this book. Rocer D. WILLIAMS, M.D. 


Insulin Crystals. Chemical and Biological Studies on 
Insulin Crystals and Insulin Zinc Suspensions. By 
Jorgen Schichtkrull. 140 pages, 39 figures. Ejnar 
Munksgaard Publishers. Copenhagen, 1958. 


This monograph presents the chemical, 
biological and clinical development of insulin 
zinc suspension into pharmaceutical insulin 
preparations, and includes an interesting and 
provocative historical review of the subject. 

The shape and structure of various insulin 
crystals and the kinetics of insulin crystalliza- 
tion are presented in detail. The author 
describes the combination between insulin and 
zinc ions which is the basis of the development 
of the modern Lente preparations. The author 
also presents a summary of the biological 
investigation of insulin suspensions. A descrip- 
tion of the experimental methods used in 
rabbits, dogs and diabetic patients is given, 
illustrating the dependence of biologic timing 
of the actions of insulin on the physical state of 
the insulin, the chemical composition of the 
suspension, the species from which insulin was 
derived and the crystal size. At the conclusion 
are summaries in English and Danish. The 
monograph will be of great service to those who 
are primarily interested in the chemistry and 
pharmacology of insulin. 

GeorceE J. HAMwI, M.D. 


A Short Practice of Surgery. By Hamilton Bailey, 
F.R.C.S., F.A.C.S., F.I.C.S., F.R.S.E. and McNeill Love, 
M.S., F.R.C.S., F.A.C.S., F.1.c.S. Eleventh edition, 1389 
pages, 1697 illustrations. J. B. Lippincott Co. Phila- 
delphia, 1959. Price $18.00. 


This is astandard British textbook of surgery, 
the first edition of which appeared almost 
thirty years ago. It has enjoyed consistent 
popularity. The book is literate and very well 
written. If at times the spelling and phrase- 
ology are rather unfamiliar to the American eye, 
this adds by and large to the flavor of the text. 

Throughout there are biographical footnotes 
which give historical background, a device 
which might be adopted profitably for other 
texts intended for student consumption. The 
book could easily be used in the American 
schools. It is complete and orderly, and the 
viewpoint is not substantially different. 

In some aspects there are differences in 
approach and emphasis. Pathology, for example, 
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is stressed. The copious illustrations, which 
appear at first glance to be small, drab and 
technically below American standards, on 
continued examination prove to be well chosen, 
to make the point well and, in their profusion, 
add much to the written text. 

Pre- and postoperative care are less empha- 
sized than in the American texts. Laboratory 
studies, their basis, use and rationale, are some- 
what understated. The management of paren- 
teral fluid therapy differs from that outlined 
in the usual American books. Proctoclysis, as 
an example, still figures rather prominently. 
Other similar examples could be mentioned. 

Over-all, this is a good, fundamental text for 
medical students. It is interesting reading for 
the surgeon in that it underlines the essential 
similarity as well as the differences in good 
surgical practice the world over. 

Rosert N. WaTMAN, M.D. 


Surface and Radiological Anatomy for Students and 
General Practitioners. By W. J. Hamilton, m.p., p.sc., 
F.R.S.E. and G. Simon, M.D., B.CH., D.M.R.E. Fourth 
edition, 355 pages, 416 figures. Williams & Wilkins Co. 
Baltimore, 1958. Price $9.50. 


This book is excellent for quick reference 
when detailed anatomical relationships are not 
needed. The photographs, drawings and x-rays 
are superb. Terse, informative anatomical 
descriptions accompany the pictures. The sec- 
tions on the head and neck, and on special 
radiographic procedures such as cerebral angio- 
grams, are particularly well done. The index is 
not comprehensive but is adequate. 

Tuomas V. Craic, JR., M.D. 


The Year Book of Cancer, 1957-1958. Edited by 
Randolph Lee Clark, Jr., mp. Year Book Publishers, 
Inc. Chicago, 1958. Price $8.00. 


This edition follows the same general pattern 
as the various other Year Books which have 
been published. Its purpose is to provide the 
reader with concise abstracts of the more 
significant articles in the broad field of oncology. 

A large editorial board was selected and this 
group reviewed a total of approximately 4,000 
articles which appeared in the world literature 
during the previous year. The most important 
articles, 235 in the 1957-1958 series, were 
selected and the author of the article was asked 
in each case to prepare his own abstract for 
inclusion in the Year Book. The articles are 
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brief and should supply the physician with a 
good cross section of what is being accomplished 
in the field of cancer. 

Of special interest to the reader will be the 
abstract entitled “Oncology in the Soviet 
Union.” The author spent some time in Russia 
visiting the various cancer research centers and 
reports on Russian progress in this field. 

ARTHUR G. JAMES, M.D. 


A Synopsis of Surgical Anatomy. By Alexander Lee 
McGregor, M.cH., F.R.c.s. Eighth edition, 808 pages, 
766 illustrations. Williams & Wilkins Co. Baltimore, 
1958. Price $7.00. 


This concise book on surgical anatomy is 
divided into two parts. The first part concerns 
normal anatomy. The second part covers 
abnormal anatomy or those deviations from 
normal attributible to embryological failure 
or disease. Both sections are very well treated 
and practical points of interest for the surgeon 
abound. 

The book is small enough to be kept in any 
surgical dressing compartment. It is highly 
recommended for practicing surgeons and 
students of applied anatomy. 

Tuomas V. Craic, JR., M.D. 


Tumors and Tumorous Conditions of the Bones and 
Joints. By Henry L. Jaffe, m.p. 629 pages, 701 illustra- 
tions. Lea & Febiger. Philadelphia, 1958. Price $18.50. 


Those familiar with the works and publica- 
tions of Dr. Jaffe will be pleased to note that he 
presents in this book an integrated account in 
continuity of his prodigious work in the field of 
bone tumors. Clinical, roentgenographical and 
pathological findings directed toward various 
bone lesions are thoroughly discussed. Along 
with differential diagnoses and treatment, an 
adequate bibliography is presented at the end 
of each individual tumor section. 

What is most pleasing is that an integration is 
made between the clinical findings and observa- 
tions and pathological processes. 

Needless to say, complete coverage of every 
facet of bone tumors cannot be accomplished in 
any volume, but Dr. Jaffe touches on the most 
important aspects without subjecting the reader 
to extraneous detail. 

The author and publisher ought to be 
congratulated on this splendid piece of work. 
It is unreservingly recommended, particularly 
to those interested in bone tumors. 

S. DERIAN, M.D. 


